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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected. past 

1 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amendedby the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation and Recovery Act (RCRA) and the Hazardous 
and Solid Waste Amendments (HSWA) of 1984. These acts establish the means to 
assess and clean up hazardous waste sites for both private-sector and Federal 
facilities. The CERCLA and SARA acts form the basis for what is commonly known 
as the Superfund program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follows: 

. preliminary assessment (PA) 

. site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study [IAS] under the NACIP program), 

. remedial investigation and feasibility study (RI/FS), and 

. remedial design and remedial action (RD/RA). 
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The Southern Division, Naval Facilities Engineering Command manages and the U.S. 
Environmental Protection Agency and the Florida Department of Environmental 
Protection (formerly Florida Department of Environmental Regulation) oversee the 
Navy environmental program at Naval Air Station (NAS) Whiting Field. All aspects 
of the program are conducted in compliance with State and Federal regulations, 
as ensured by the participation of these regulatory agencies. 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (803) 743-5574. 
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EXECUTIVE SUMMARY 

A remedial investigation and feasibility study (RI/FS) is being conducted at 
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division, 
Naval Facilities Engineering Command as part of the Department of Defense 
Installation Restoration (IR) program. The IR program was designed to identify 
and abate or control contaminant migration resulting from past operations at 
naval installations. 

A phased approach was implemented to conduct the RI. Phase I was completed in 
August 1992. The subsequent phases of the RI were designated as Phase IIA and 
Phase IIB. Fieldwork for Phase IIA was completed in March 1994. RI Phase IIB 
was completed in November 1996. 

This RI Report contains the results of assessment activities used to characterize 
site-specific chemicals detected in environmental media (surface soil, subsurface 
soil, and groundwater) at Site 18, Crash Crew Training Area, at NAS Whiting 
Field. Data obtained from these activities were used to evaluate the nature and 
extent of contamination at the site and support feasibility studies (if required) 
and baseline risk assessments. Human health and ecological baseline risk 
assessments are included with the RI Report. 

The fieldwork conducted during the RI included the following tasks: 

. surface soil sampling, 

. subsurface soil sampling, 

. monitoring well installation, 

. groundwater sampling, and 

. hydrogeologic investigations. 

Soil and groundwater samples were analyzed for target compound list organic 
analytes, and target analyte list inorganic analytes. 

The following conclusions are based on results of the RI investigation activities 
at Site 18, Crash Crew Training Area, NAS Whiting Field. 

. Organic analytes detected in surface soil samples consist of 7 
volatile organic compounds (VOCs), 11 semivolatile organic compounds 
(SVOCS) , and total recoverable petroleum hydrocarbons (TRPH) . 
Neither pesticides nor polychlorinated biphenyls (PCBs) were 
detected in surface soil samples at concentrations exceeding their 
respective detection limits. Two SVOCs (benzo(a)anthracene and 
benzo(a)pyrene), and TRPH exceeded their respective residential or 
industrial Florida soil or U.S. Environmental Protection figency 
(USEPA) Region III risk-based concentrations (RBCs). Four inorgan- 
its (arsenic, barium, copper, and iron) exceeded their respective 
residential or industrial Federal or State criteria. 

. Organic analytes detected in subsurface soil samples consist o:E four 
vocs , eight SVOCs, three pesticides, and TRPH. No PCBs were 
detected in subsurface soil samples. Neither VOCs, SVOCs, nor 
pesticides were detected in subsurface soil samples at concentra- 
tions that exceeded Florida Department of Environmental Protection 
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(FDEP) or Region III RBCs. Twenty-one inorganics were detected in 
subsurface soil samples. Arsenic was detected in 12 subsurface soil 
samples at concentrations that exceeded the Region III RBCs and in 
10 subsurface soil samples that exceeded the Florida residential 
soil cleanup target levels for arsenic. None of the other inorgan- 
its detected in samples exceeded either Federal or State industrial 
soil screening criteria. 

The groundwater flow direction in the site area is to the south- 
southwest and presumably discharges to Clear Creek, which is located 
approximately 3,000 feet southwest of the site. 

One pesticide, 4,4'-DDT (dichlorodiphenyltrichloroethane), was 
detected in groundwater samples collected from two monitoring wells 
(WHF-18-1 and WHF-18-2). The concentrations detected (0.072 and 
0.035 micrograms per liter) of the analyte did not exceed either 
FDEP or USEPA Region III screening criteria. VOCs, SVOCs, and PCBs 
were not detected in Phase IIB groundwater samples at concentrations 
that exceeded their respective FDEP or USEPA Region III screening 
criteria. 

. No inorganic analytes were detected in the groundwater samples at 
concentrations that exceeded Federal or USEPA Region III screening 
criteria. 

. The Human Health Risk Assessment determined that exposures to 
chemicals detected in soil and groundwater samples at Site 18 are 
not likely to pose unacceptable carcinogenic risks to the receptors f--X 
evaluated based on an evaluation of the samples using USEPA and 
Florida guidelines and target risk ranges. 

. The excess lifetime cancer risk associated with ingestion of soil by 
a hypothetical future resident (2~10~~) exceeds FDEP's target risk 
level (1~10~~) due to arsenic. The background level for arsenic at 
the site also exceeds the Florida residential soil cleanup goals and 
may result in an unacceptable risk carcinogenic risk. Arsenic 
concentrations detected in background surface soil samples of either 
natural or anthropogenic origin(s) suggest that arsenic concentra- 
tions at Site 18 may not be related to past site practices. 

The noncancer hazards associated with ingestion and direct contact 
of soil by a hypothetical future child resident slightly exceed the 
FDEP and USEPA target hazard index of 1; however, no individual 
analyte exceeded a hazard quotient of 1. 

. Noncancer risk in surface soil is primarily from iron. Iron was 
detected in surface soil samples at concentrations an order of 
magnitude less than acceptable essential nutrient levels. 

. Food web modeling suggests that risks to small mammals and birds 
(cotton mouse, short-tailed shrew, and mourning dove) associated 
with ingestion of inorganic constituents may occur but would be 
minimal due to predation pressures limiting exclusive foraging in 
the open area of Site 18. ./--% 
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Based on the interpretation of findings from the remedial investigation 
activities, a focused feasibility study is recommended to address potential. risk 
of a surface soil exposure by a hypothetical future aggregate resident. The 
calculated risk to a hypothetical resident (2~10~~) exceeded Florida's t.arget 
level due to arsenic. 
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1.0 INTRODUCTION 

Harding Lawson Associates (HLA), under contract to the Department of Navy, 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting a Remedial Investigation (RI) Report for Site 18, Crash Crew Training 
Area at Naval Air Station (NAS) Whiting Field located in Milton, Florida. The 
RI Report for Site 18 is one in a series of site-specific reports being completed 
in conjunction with the NAS Whiting Field General Information Report (GIR) (HLA, 
1998) to summarize the previous investigations and to present the results of the 
RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at NAS Whiting Fieldunder contract No. N62467-89-D-0317. The 
RI was conducted in three phases. The Phase I RI field program was completed in 
May 1992. The Phase IIA RI field program was conducted between May 19!32 and 
March 1994. The Phase IIB RI field program was completed in November 19'96. 

Installation Location and Description. NAS Whiting Field is located in Santa 
Rosa County, in Florida's northwest coastal area, approximately 5.5 miles north 
of Milton and 25 miles northeast of Pensacola (Figure l-l). NAS Whiting Field 
presently consists of two air fields separated by an industrial area. The 
installation is approximately 3,842 acres. Figure l-2 presents the installation 
layout and locations of RI/FS sites at NAS Whiting Field. A complete description 
of historic operations at the facility is presented in Section 1.3 of tlhe NAS 
Whiting Field GIR (HLA, 1998). 

1.1 PURPOSE OF THE RI/FS. The purpose of the NAS Whiting Field RI is to 
identify and characterize the nature and extent of chemicals in environmental 
media and potential risks to human and ecological receptors that might be posed 
by toxic or hazardous substances. The chemicals were potentially released to the 
environment during past waste disposal practices or spills. The data collected 
during the RI field program will also be used in an FS (if necessary) to screen, 
evaluate, and select remedial alternatives to provide permanent, feasible 
solutions to environmental impacts that may be a result of past waste disposal 
practices or spills. 

1.2 SITE DESCRIPTION. Site 18 is an approximately 5-acre parcel located along 
the unimproved road on the northwestern facility boundary near the North Air 
Field taxiway (Figure l-2). Site 18 was used for training firefighting crews 
between 1951 and 1991. Currently, and at the time of the Confirmation Study 
(CS), Site 18 consists of 11 burn pits (shallow depressions approximately 1 to 
2 feet deep) rimmed by mounded earth within which decommissioned fuel tanks or 
aircraft bodies were placed to simulate aircraft after a crash. During a 
firefighting training session, approximately 110 gallons of jet propellant (JP-5) 
fuel were poured into the burn pit and ignited. The resulting flames were then 
extinguished using an aqueous film-forming foam (AFFF). According to the 
facility records, 6,285 gallons of fuel and 3,148 gallons of AFFF were used 
during 1984. 

Investigators conducting soil sampling in 1992, Phase IIA, collected samples in 
two linear areas they suspected were channels of overland flow oriented to the 
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southwest. 
.!-J 

Neither the suspected areas nor their boundaries are currently 
discernable. This change may have been a result of the removal of the fuel tanks 
and aircraft bodies from the burn pits, after which earth moving equipment spread 
the rim of mounded soil from around the burn pit depressions to the adljacent 
surrounding areas in September of 1994. Currently, the site is maintained as an 
open grassy field. This site has a slight surface gradient that slopes gently 
toward the southwestern site boundary. 

According to the U. S. Department of Agriculture (USDA) (1980), the surficial 
soil horizon at Site 18 is classified as Lakeland soil. There is no evidence of 
a clay soil cap over the site area. Because the soil at the site is predominant- 
ly silty sand, much of the onsite rainfall infiltrates directly into the soil. 
Currently the depressions hold surface water runoff 6 to 12 inches deep most of 
the time. 

Current site conditions do not indicate the occurrence of overland flow or 
surface water moving off site. 

p, 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The IR program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order l2580. 
CERCLA requires that Federal facilities comply with the act, both procedurally 
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the N,avy IR 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the 
responsibility to process NAS Whiting Field through preliminary assessment (PA), 
site inspection (SI), RI/FS, and remedial response selection in compliance with 
the guidelines of the National Oil andHazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105(a)(8)(A) of SARA requires the U.S. Environmental Protection Agency 
(USEPA) to develop criteria to set priorities for remedial action for chelmicals 
detected in environmental media based on relative risk to human health and the 
environment. To meet this requirement, USEPA has established the Hazard Ranking 
System (HRS) as Appendix A to the NCP. First promulgated in 1982, the HRS was 
amended in December 1990, effective March 14, 1991 (55 Federal Register No. 
241:51532-51667), to comply with requirements of Section 105(c)(l) of SARA to 
increase the accuracy of the assessment of relative risk. The HRS (March 1991) 
has been substantially revised and is designed to prioritize sites after the SI 
phase of the CERCLA process. 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). 

In January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites 
to be included on the NPL (40 CFR 300, Federal Register, 18 January 1994), and 
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 
(40 CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS 
Whiting Field must follow the requirements of the NCP, as amended by SARA, and 
regulatory guidance for conducting RI/FS programs under CERCLA. 
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1.4 REPORT ORGANIZATION. The RI Report is organized into 10 chapters (Chapters 
1.0 to 10.0). Chapter 1.0 presents the purpose, site description, and regulatory 
setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes previous 
investigations. Chapter 3.0 presents the investigative methodology for 
conducting the assessment. Chapter 4.0 presents the site-specific data quality 
assessment. Chapter 5.0 discusses the investigative results of the assessment. 
Chapter 6.0 presents the Human Health Risk Assessment (HHRA) and Chapter 7.0 
presents the Ecological Risk Assessment (ERA). Chapter 8.0 discusses the fate 
and transport of chemicals determined to be human and/or ecological chemicals of 
potential concern. Chapter 9.0 provides a summary of the conclusions and 
recommendations. Chapter 10.0 presents the professional review certification. 
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2.0 PREVIOUS INVESTIGATIONS 

This chapter summarizes the previous investigations at Site 18, Crash Crew 
Training Area at NAS Whiting Field. An initial facilitywide investigation began 
with the Phase I or Initial Assessment Study (IAS) completed in 1985 by 
Envirodyne Engineers (Envirodyne Engineers, Inc. 1985). 
included Sites 1 through 16. 

The IAS investigation 
Site 18 had not yet been identified as a potential 

site and was not part of the IAS. 

2.1 CONFIRMATION STUDY. After the IAS was completed, 15 of the original 16 
sites warranted further investigation in a CS. Sites 17 and 18 were added to 
this CS on December 17, 1985, at the request of the Florida Department of 
Environmental Regulation, currently the Florida Department of Environmental 
Protection (FDEP). CSs typically consist of two parts: verification and 
characterization. The verification study involves onsite investigation to 
confirm the presence and extent of contamination and to evaluate the necessity 
of conducting mitigating actions or cleanup operations. The verification study 
for Site 18 was initially addressed in Phase II, (Geraghty and Miller, 1986). 

2.2 VERIFICATION STUDY. Background information was gathered for the Verifica- 
tion Study (Geraghty & Miller, 
an onsite survey, 

1986) by conducting a record search, performing 
conducting interviews with long-time employees and retired 

personnel familiar with the site, and installing one monitoring well (UHF-18-1) 
and collecting a groundwater sample. 
USEPA priority pollutants, 

The groundwater sample was analyzed for 
which include volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), pesticides, herbicides (2,4-D and 2,4,5- 
TP Silvex) , polychlorinated biphenyls (PCBs), and metals. 
bis(2-ethylhexyl)phthalate, 

One semivolatile, 
and one pesticide, 

chloroethane (DDT), were detected. 
4,4'-dichlorodiphenyltri- 

Geraghty and Miller (1986) recommended in their Verification Study that 
additional work be performed based on the types of wastes (JP-5) possibly 
disposed of at the site, the potential for off-site migration, and the presence 
of human and ecological receptors. 

The characterization study was not completed because the RI/FS was modified in 
1987 and 1988 to be congruent with CERCLA and SARA (ABB Environmental Services, 
Inc. [ABB-ES], 1997). 

WI-IF-S1 &RI 

PMw.Ol.99 2-l 



3.0 FIELD INVESTIGATIVE METHODS 

Field investigative techniques used during the RI to collect the data are 
described in the RI/FS Sampling and Analysis Plan, Volume II (E.C. Jordan, 1990), 
which provides descriptions of sampling methods, field personnel responsibili- 
ties, sample management, chain of custody, project documentation, change in field 
methods, protocols on corrective actions, decontamination procedures, waste 
management handling, and other general project standards and procedures in 
Section 3.1, General Site Operations. 

Field and laboratory quality assurance and quality control (QA/QC) requirements 
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP) 
located in Appendix A (Site Management Plan) of the RI/FS Sampling and Analysis 
Plan, Volume II (E.C. Jordan, 1990). Health and safety requirements are in 
accordance with the general Data Management and Health and Safety Plan located 
in Volume III of the Remedial Investigation and Feasibility Study Planning 
Document, NAS Whiting Field, Milton, Florida (E.C. Jordan, 1990). 

Field investigative methods where applicable were superseded or, if not covered 
in the documents identified above, are described in Technical Memorandum No. 7, 
RI/FS Phase IIB Workplan (ABB-ES, 1995e) and in the NAS Whiting Field GIR (HLA, 
1998). 

These field and laboratory investigation techniques are in general conformance 
with USEPA standard operating procedure (USEPA, 1991a and 1996a) and were 
followed during the RI sampling and analysis program. 

The RI Phase IIA investigation (ABB-ES, 1992b) at Site 18 consisted of collecting 
47 surface soil samples and 24 subsurface soil samples, installing 2 monitoring 
wells, and collecting 3 groundwater samples. The Phase IIB investigation 
consisted of collecting four groundwater samples. 

The following provides abrief description of the number and types of environmen- 
tal samples and the analytical methodology for the RI for Site 18, Crash Crew 
Training Area. 

3.1 SURFACE SOIL ASSESSMENT. The surface soil assessment included the 
collection of 47 surface soil samples, 18-SL-01 through 18-SL-47. These samples 
were collected in August 1992 at locations in and around the 11 burn pit areas 
and areas of suspected overland flow (Areas A-K, Figure 3-1) that were associated 
with the former firefighting training activities. These surface soil sample 
locations were selected based on either stained soil locations within the burn 
pits, high organic vapor analyzer (OVA) readings, or the possibility that 
adjacent low areas may receive runoff from suspected adjacent contaminated areas. 

Surface soil sample depths were based on the appearance of soil staining and high 
OVA readings; however, all surface soil samples were collected from depths of 
less than 8 inches below land surface (bls). The surface soil samples were 
collected using a decontaminated stainless-steel auger (USEPA, 1991a). Soil 
samples were described using the Unified Soil Classification System and recorded 
in a bound field logbook by HLA personnel (E.C. Jordan, 1990). The surface soil 
samples were analyzed for Contract Laboratory Program (CLP) (Naval Energy and 
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I+- 
Environmental Support Activity [NEESA] Level D) target compound list (TCL) VOCs, 
SVOCs, pesticides, PCBs, target analyte list (TAL) inorganic analytes, and total 
recoverable petroleum hydrocarbons (TRPH). 

Background screening criteria were established by collecting background samples 
across the installation from each USDA soil type in which RI sites are located 
at NAS Whiting Field. These data are presented in Subsection 3.3.1 of the GIR 
(HLA, 1998). The arithmetic mean of each analyte detected in the background soil 
samples for soil types associated with Site 18 was calculated by summing 
individual analyte concentrations and then dividing the sum by the number of 
samples from which the analytes were detected. Site 18 environmental samples are 
then compared to twice the arithmetic mean of analyte concentrations detected in 
background surface soil samples associatedwith the Troup loamy and Lakeland soil 
types. The surface soil sampling results are discussed in Section 5.1 ofl this 
report. 

3.2 SUBSURFACE SOIL ASSESSMENT. The RI subsurface investigation at Site 18 
included the advancement of 10 soil borings (WHF-18-SB-01 through WHF-18-SB-10) 
and the installation of three groundwater monitoringwells (WHF-18-1 through WHF- 
18-3) (Figures 3-2 and 3-3). During the soil boring process, 24 subsurface soil 
samples were collected using a split-spoon sampler. Lithologic data were 
recorded during the advancement of the soil borings and the installation of the 
groundwater monitoring wells. Subsurface soil samples were collected using a 
standard 2-foot split-spoon sampler, and data were recorded after visual 
inspection by an HLA geologist. All data were entered into a bound logbook. 
Split-spoon samples were typically collected at 5-foot intervals during drilling 
of the soil borings and monitoring wells as described in Paragraph 2.1.4.5 of the 
GIR (HLA, 1998). Monitoring well installations were conducted in conjunction 
with the hydrogeologic and groundwater investigations (summarized in Technical 
Memoranda 4 and 5, respectively [ABB-ES, 1995c and 1995d]). Detailed lithologic 
descriptions for monitoring wells WHF-18-1, WHF-18-2, andWHF-18-3 are presented 
in Appendix B. 

3.3 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment for Site 18 utilized 
data from Site 18 and three adjacent sites investigated during the RI field 
program. The adjacent sites investigated, in addition to Site 18, included Site 
1 (Northwest Disposal Area), Site 2 (Northwest Open Disposal Area), and Sites 17 
and 18 (two separate Crash Crew Training Areas). The hydrogeologic field 
investigation activities consisted of collecting water-level data from 15 
monitoring wells to develop potentiometric surface maps and the local horizontal 
and vertical groundwater gradients and conducting slug tests on 4 monitoring 
wells. Monitoring well construction details for these sites are presented in 
Table 3-1. Results of the hydrogeologic investigation are presented in Section 
5.2 of this report. 

3.~4 GROUNDWATER ASSESSMENT. Groundwater assessment activities consisted of 
c llecting groundwater samples frommonitoringwells WHF-18-1, WHF-18-2, anldWHF- 
18-3 (Figure 3-3) on October 21 and 25, 1993 (Phase IIA) and again July ;!4 and 
29, 1996 (Phase IIB). During Phase IIA, the groundwater samples were collected 
from the three monitoring wells using a Teflon' bailer after purging the 

. m nitoring wells with a submersible or bladder pump. The groundwater samples 
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Table 3-1 
Summary of Monitoring Well Construction Details 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring RI Phase Well Land Surface 
Well of Well Diameter Elevation 

Designation Completion (inches) (feet msl) 

Northwest Disposal and Crash Crew Training Areas 

Site 1, Northwest Disposal Area 

WHF-l-l vs 4 140.49 

WHF-1-l S IIA 2 140.54 

WHF-1-2 IIA 2 142.59 

WHF-1-3 IIA 2 152.95 

WHF-l-4 IIB 2 NA 

Site 2, Northwest Open Disposal Area 

WHF-2-l IIA 2 148.48 

WHF-2-2 IIB 2 NA 

WH F-2-3 IIB 2 NA 

Site 17, Crash Crew Training Area 

WHF-17-1 vs 4 192.61 

WHF-17-1s IIA 2 192.48 

WHF-17-2 IIA 2 194.33 

WHF-17-3 IIA 2 198.89 

Site 18, Crash Crew Training Area 

WHF-18-l vs 4 161.56 

WHF-18-2 IIA 2 162.15 

WHF-18-3 IIA 2 172.73 

Notes: RI = Remedial Investigation. 
msl = mean sea level. 
TOC = top of casing. 
BTOC = below top of casing. 
VS = Verification Study. 
IIA = Remedial Investigation Phase IIA. 
IIB = Remedial Investigation Phase IIB. 
NA = not available. 

TOC Total 
Elevation Well Depth 
(feet msl) (feet BTOC) 

142.62 123.00 

143.08 75.40 

145.61 78.80 

155.50 87.48 

151.86 79.30 

150.80 87.42 

159.16 91.70 

160.63 91.60 

194.71 159.00 

194.96 115.50 

197.35 121.90 

201.21 126.50 

163.57 120.20 

164.75 107.86 

175.64 112.90 

Approximate 
Screen 
Interval 

(feet BTOC) 

113 to 123 

60 to 75 

63 to 78 

72 to 87 

70 to 80 

72 to 87 

84 to 94 

83 to 93 

149 to 159 

100 to 115 

106 to 121 

111 to 126 

110 to 120 

92 to 107 

97 to 112 
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$1 
were analyzed for CLP (NEESA Level C) TCL VOCs, SVOCs, pesticides and PCBs, and 
TAL inorganics. 

During Phase IIB, the groundwater samples were collected from the three 
monitoring wells using low flow sampling techniques as detailed in the GIR (HLA, 
1998). The groundwater samples were analyzed for CLP (NEESA Level D) TCL VOCs, 
svocs , pesticides and PCBs, and TAL inorganics. Inorganic samples were not 
filtered during sample collection. 

Analyses were also conducted to assess secondary water quality parameters and 
provide data for assessing remedial alternatives in the FS. The analyses 
included alkalinity, chloride, sulfates, color, hardness, ammonia nitrates, total 
Kjeldahl nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids, 
and sulfides. 
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT 

This chapter describes how the groundwater data generated during Phase IIB of the 
RI at Site 18 were managed and evaluated. Data Quality Assessments for the Phase 
IIA investigation are presented in Technical Memoranda 3 and 5 for soil and 
groundwater, respectively (ABB-ES, 1995a and 1992b). Site 18 groundwater 
samples were collected in association with Site 1 where duplicate samples were 
collected. Duplicate samples were not collected at Site 18; therefore, the 
following evaluation utilizes Site 1 groundwater data, which is associated with 
data from Site 18. Section 4.1 describes the analytical program and data 
management for the RI at Site 1. Section 4.2 summarizes the precision, accuracy, 
representativeness, completeness, and comparability (PARCC) report on the data. 
Section 4.3 presents a summary of the Data Quality Assessment. No soil samples 
were collected during the Phase IIB investigation. The PARCCs report is 
presented in Appendix A (Quality Control Data) of this report. 

Groundwater samples collected during Phase IIA of the RI were qualified according 
to USEPA functional guidelines for evaluation of organic (USEPA, 1991b:) and 
inorganic (USEPA, 1988) analytical data analyzed using USEPA CLP protocol. 'The 
DQO assessment for the Phase IIA groundwater samples is presented in detail in 
RI/FS Phase IIA Technical Memorandum No. 5 (ABB-ES, 1995d). 

4.1 ANALYTICAL PROGRAM. Samples collected during the Phase IIB of the RI at 
Site 18 were analyzed using field screening and off-site laboratory analytical 
methods. Sampling locations are presented in Chapter 3.0 of this report and 
investigative results are presented in Chapter 5.0. 

Groundwater samples were collected and analyzed by an off-site laboratory using 
CLP methodology for analysis of VOCs, SVOCs, TRPH, pesticides, PCBs, metals, and 
cyanide. Some groundwater samples were also analyzed for wet chemistry analyses. 
The laboratory analytical program is described in more detail in Section 2.2 of 
the NAS Whiting Field GIR (HLA, 1998). 

Analytical results obtained for all groundwater samples during the RI sampling 
events were submitted as NEESA Level D (USEPA Level IV) analytical packages for 
VOCs, SVOCs, pesticides, PCBs, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

. DQOs and QAPP in the NAS Whiting Field Work Plan, Volume 1 (E. C. 
Jordan, 1990) and GIR (HLA, 1998). 

. NEESA guidance document 20.2-047'B, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program 
(NEESA, 1988). 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a). 
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. USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). ,- 

The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (HLA, 1998). 

The data were reviewed, validated, and evaluated using the PARCC specified in the 
DQOs. PARCC criteria are described in Section 2.3 of the NAS Whiting Field GIR 
(HLA, 1998). The Site 18 Phase IIB groundwater analytical data were validated 
by Laboratory Data Consultants, Inc., of Carlsbad, California, in1996. The Site 
18 Phase IIB data include sample delivery groups (SDGs) WF023 and WF024. The 
Subsections below summarize the PARCC criteria evaluation of the analytical data, 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference, [RPD]) obtained from 
duplicate -laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples, laboratory 
duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) samples, 
and/or consecutive laboratory control samples. The evaluation of precision for 
the RI sampling event is presented in Table 4-l and summarized below. 

The RPD criteria were not met for one environmental sample (groundwater) and 
associated duplicates for one organic (acetone) and several inorganic analytes. 
None of the organic analytical results were qualified during the data validation 
process based on RPD criteria for the environmental and associated duplicate 
sample pairs. 

The RPD criteria for one VOC (acetone) and three inorganic analytes (aluminum, 
iron, and manganese) were not met for one groundwater sample (OlG00102) and 
associated duplicates in SDG WF022. 

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing 
calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percent 
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. The evaluation of 
recoveries for MS/MSD samples is presented in Table 4-2 and summarized below. 

The percent recovery for some of the soil and groundwater samples was above or 
below the target range; therefore, some analytical results may be biasedhigh or 
low. Some of the analytical results for SVOCs and inorganic analytes were 
qualified based on the evaluation of percent recovery. 

A summary of the surrogate spike samples and the surrogate compounds that were 
outside control limits for the Phase IIB samples collected at Site 18 is 
presented in Table 4-3. The required control limits were also identified for 
each surrogate compound. All the samples associated with these surrogates were 
qualified in accordance with the USEPA functional guidelines as presented in 
Subsection 3.3.4 of the GIR (HLA, 1998). F-3" 
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Table 4-l 
Precision Summary for Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number: WF022 Sample Duplicate 
Concentration Concentration Sample ID: OlGOO102 

Volatile Organic Compounds bg/L) 

Acetone 4 2 

Inorganic Compounds &g/L) 

Aluminum 19.1 10.3 

Barium 15.6 15.6 

Beryllium 0.53 ND 

Calcium 5,850 6,250 

Copper ND 1.4 

Iron 12.2 8.8 

Lead 1.3 1.5 

Magnesium 337 331 

Manganese 6.7 9.0 

Potassium 938 842 

Sodium 2,100 2,070 

Vanadium ND 1.6 

Zinc 10.2 11.4 

Cyanide 1.9 ND 

SDG Number: WF023 Sample Duplicate 

Sample ID: OlGOO102 Concentration Concentration 

Volatile Organic Compounds @g/L) 

Acetone 

Carbon disulfide 

inorganic Compounds @g/f) 

Aluminum 79.3 84.6 

Barium 128 129 

Beryllium 0.39 ND 

Calcium 113,000 113,000 

Iron 36.2 38.7 

Lead 1.4 1.3 

Magnesium 9,560 9,560 

Manganese 13.5 13.7 

Nickel 7.8 9.6 

Potassium 4,610 4,580 

Selenium 1.2 0.66 

Sodium 2,200 2,240 

See notes at end of table. 

RPD Control Limits 

87 40 

50 25 

0 25 

NC 25 

7 25 

NC 25 

32 25 

14 25 

2 25 

29 25 

11 25 

1 25 

NC 25 

11 25 

NC 25 

RPD Control Limits 

ND 10 

1 ND 

6 25 

0.8 25 

NC 25 

0 25 

7 25 

7 25 

0.3 25 

1 25 

21 25 

0.7 25 

58 25 

2. 25 
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Table 4-l (Continued) 
Precision Summary for Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number: WF023 Sample Duplicate 
RPD Control Limits 

Sample ID: OlGOO102 Concentration Concentration 

Inorganic Compounds (Irgll) (Continued) 

Vanadium 3.0 2.8 7 25 

Zinc 1.8 2.0 11 25 

Cyanide 4.5 2.0 77 25 

Notes: SDG = sample delivery group. NC = not calculable. . 
ID = identification. j.~/m = micrograms per liter. 
RPD = relative percent difference. D, = sample concentration. 
ND = nondetect. D, = duplicate concentration. 

PI-D2 I 
RPD = loo ’ 0.5 (Dl+D2) 

(1) 
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Table 4-2 
Accuracy Summary for MS/MSD Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number MS/MSD Sample Analyte 
% Recovery 
MS/f&SD’ 

Control Limits 

WF022 Groundwater 

BKGOOlOl 

Semivolatile Organic Compounds 

4-Chloro-3methylphenol 108/l 15 23 to 97 

4-Nitrophenol 88193 10 to 80 

2,4-Dinitrotoluene 100/108 24 to 98 

Pentachlorophenol 108/118 9 to ‘103 

WF023 Groundwater 

02G00301 

Semivoiatile organic Compounds 

4-Nitrophenol 88/82 10 to 80 

2,CDinitrotoluene 97/NA 24 to 98 

Pentachlorophenol 139/122 9 to ‘103 

’ MSD analyses are generally not performed for inorganic analysis and, therefore, only the percent Recovery for the MIS is 
reported. 

Notes: MS/MSD = matrix spike and matrix spike duplicate. 
SDG = sample delivery group. 
% = percent. 
NA = not analyzed. 
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Table 4-3 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number Samble’ ID Spiked Analyte 

WF023 01 GO0201 Decachlorobiphenyl 

WF023 OlG00301 Decachlorobiphenyl 

’ Reported as value for first column/second column. 

Surrogate Recovery QC Limits 
p&R)’ (percent) 

32128 60-l 50 

49/47 60-150 

Notes QC = quality control. 
SDG = sample delivery group. 
ID = identification. 
%R = percent recovery (the formula is %R = A-B/C x 100, where A is the measured concentration of the 

spiked analy-te, B is the measured concentration of the spike compound in the unspilled sample, and 
C is the true concentration of the spiked analyte). 

Initial calibrations are performed to ensure that the instrument is capable of 
producing acceptable qualitative and quantitative data for compounds on the 
volatile TCL. Initial calibration demonstrates that the instrument is capable 
of acceptable performance in the beginning of the analytical run and of producing 
a linear calibration curve. Continuing calibrations are performed to ensure that 
the instrument is capable of producing acceptable qualitative and quantitative 
data. 

Continuing calibration establishes the 12-hour relative response factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-'day basis. Initial and continuing calibrations for 
organic analysis are measured by the percent relative standard deviation (%RSD) 
for initial calibrations and the percent difference (%D) for continuing calibra- 
tions. For inorganic analysis, the initial calibration verification and 
continuing calibration verification are measured. 

Table 4-4 summarizes the initial and continuing calibration details for the 
groundwater samples collected at Site 1. 

The evaluation of the %RSD for the initial calibrations and the -%D for the 
continuing calibrations indicates that the response factors for the system 

performance check compounds generally met the required criteria for VOCs, SVOCs, 
pesticides, and PCBs. Samples associated with those SDGs in which certain VOCs, 
svocs , pesticides, and PCBs exhibiting an RRF that does not meet the minimum 
requirements were qualified as J or UJ. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflect the presence or absence 
of contamination at a site. Field quality control samples (including source 
water blanks, equipment rinse blanks, and trip blanks) and laboratory quality 
control samples (including method [organic analysis] and preparation blanks 
[inorganic analysis]) were usedto assess representativeness. Representativeness 
also is assessed by review of the adherence to extraction and analysis holding 
times. The evaluation of representativeness in field quality control samples for 
the RI sampling event is presented in Table 4-5 and summarized below. 

WHF-S18.N 
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Table 4-4 
Summary of Initial and Continuing Calibration 

for Site 18 Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG I Compound Initial Calibration Continuing Calibration Qualrfier 

WO22 4-Chloroaniline 31.6 J 

2,4-Dinitrophenol ‘2716 .- . J 

4,6-Dinitro-2-methylphenol 33.8 J 

WF023 Acetone 30.2 33.2 J 

4-Nitroaniline __ 37.8 J 

Chrysene __ 27.8 J 

4,4’-DDT 23.6 J 

Notes: Calibration values expressed as percent recovery (the formula is %R = A-B/C x 100, where A is the measured 
concentration of the spiked analyte, B is the measured concentration of the spike compound in the unspilled 
sample, and C is the true concentration of the spiked analyte). 

SDG = sample delivery group. 
-- = not detected, 
J = The analyte was positively identified and is reported as an approximate concentration. 
DDT = dichlorodiphenyltrichloroethane. 
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Table 4-5 ./--% 
Representativeness Summary for Site 18 Field Quality Control Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: OlFOOlOl 01R00101 OlTOOlOl OlROllOl OlT01201 

Collect Date: 06-DEC-95 06-DEC-95 05DEC95 23JUL-96 22-JUL-96 

Laboratory Sample No.: G8876013 G8876012 G8864001 RB887005 RB887001 

Volatile Organic’Compounds &g/l) 

Acetone _- 9.0 J _- __ 

2-Butanone 2.0 J _- -_ -- _- 

Semivolatile Organic Compounds &g/f 1 

Di-n-octylphthalate 15 __ NA NA 

bis(2-Ethylhexyl)phthalate __ 2.0 NA NA 

Pesticides and PCBs (rg/L) 

None detected 

inorganic Analvtes and Cyanide @g/L) 

Aluminum -- NA 13.3 J NA 

Calcium -- 178 J NA _- NA 

Zinc _- 2.9 J NA NA 

Cyanide __ __ NA 2.6 J NA 

Notes: OlFOOlOl = field blank. 
OlROOlOl and OlROllOl = rinsate blanks. 
OlTOOlOl and OlT01201 = trip blanks. 
fig/P = micrograms per liter. 
-- = analyte not detected. 
J = estimated value. 
NA = not analyzed. 
PCB = polychlorinated biphenyl. 
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Trip Blanks. Acetone was detected in sample OlTOOlOl at a concentration of 
9 micrograms per liter (pg/Q). Environmental samples associated with the 
trip blanks with results greater than the instrument detection level (IDL) 
but less than 10 times the amount detected in the trip blank were 
appropriately annotated with either a J or UJ qualifier (Laboratory Data 
Consultants, Inc. (LDC), 1996). 

Rinsate Blanks. vocs , if present, were not detected at concentrations 
exceeding their IDL in the rinsate blanks. One svoc , bis(2- 
ethylhexyl)phthalate, was detected in one of the rinsate blank samples at 

a concentration of 2 pg/Q. svocs, if present, were not detected in 
associated soil samples at concentrations exceeding their IDL. 

Metals detected at concentrations exceeding the IDL and less than the 
Contract Required Detection Limits are aluminum, calcium, cyanide, and 
zinc. 

Field Blank. 2-Butanone and di-n-octylphthalate were detected in the field 
blank at concentrations of 2 J pg/Q and 15 pg/Q, respectively. Environmen- 
tal samples associated with the field blank with results greater than the 
IDL but less than 10 times the amount detected in the field blank were 
appropriately annotated with a UJ qualifier. 

Laboratory Method and Preparation Blanks. Concentrations of methylene 
chloride, acetone, di-n-butylphthalate, andbis(2-ethylhexyl)phthalate were 
detected in the laboratory method blanks associated with SDGs WF023 or 
WF024. 

Environmental samples associated with method blanks that contained 
methylene chloride and acetone with results greater than IDL but less than 
10 times the amount detected in the laboratory preparation blanks were 
annotated with UJ qualifier (LDC, 1996). 

Aluminum, calcium, cobalt, copper, iron, magnesium, mercury, selenium, and 
sodium were detected in laboratory method blanks. Sample results greater 
than IDL but less than five times the amount detected in the laboratory 
preparation blanks were appropriately annotated with a J or UJ qualifier 
(LDC, 1996). 

Sampling and analysis holding times for each analytical fraction were met in all 
samples. 

Qualification of the environmental samples was requiredbecause of the detection 
of target analytes in laboratory and field blanks. Qualification of the RI data, 
based on blank contamination, was performed according to USEPA data validation 
guidelines (USEPA, 1994a and USEPA, 1994b). 

4.2.4 Comparability Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was assured by using standard operating procedures for sample collection, by 
using standard chemical analytical methods, and by reporting the analytical 
results in standard units. The sampling, shipment, and analyticalprotoco:Ls were 

WHF-Sl &RI 

PMW.Ol.99 4-9 



consistent with USEPA standard operating procedures and methodologies described 
in workplans for NAS Whiting Field throughout the period of the RI. 

4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements that were not rejected (qualified with an "R") during the 
validation process. None of the analytical data were rejected. The goal for 
analytical completeness for the RI sampling event was 85 percent useable data. 
The completeness goal of 85 percent was met for all matrices and all parameters. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the established 
precision and accuracy goals of the project were achieved (Table 4-6). Some 
field and/or laboratory-derived contamination was present in some of the QC 
samples, which required the results from some of the environmental samples to be 
amended. QC sample results and data validation criteria indicate a 100 percent 
completeness was achieved, thus satisfying the 85 percent completeness goal. 
Standard methods of analysis and units of measure were used throughout the 
project, therefore meeting the QC criteria and the DQOs presented in the 
workplan. 

Overall, the data generated during the sampling event meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures. 

WHF-S18.RI 
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Table 4-6 
Summary of DQO Assessment - PARCC Parameters 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Precision’ 

Surface and Subsurface Soil Samdes 

TCL VOC Acceptable 

TCL SVOCs Acceptable 

TCL pesticides and PCBs Acceptable 

TAL metals and total cyanides Acceptable 

’ Cumulative of sampling and analytical components. 
’ Analytical component. 

Accuracy2 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Representativeness 
Completeness 

(%I 
Cornparability 

Acceptable 100 Acceptable 

Acceptable loo Acceptable 

Acceptable loo Acceptable 

Acceptable 100 Acceptable 

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number of 
analytes. 

DC0 = data quality objective. 
PARCC = precision, accuracy, representativeness, completeness, and comparability. 
% = percent. 
TCL VOC = target compound list volatile organic compound. 
SVOC = list semivolatile organic compound. 
PCB = polychlorinated biphenyl. 
TAL = target analyte list. 
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/*“*; 5.0 INVESTIGATIVE RESULTS 

The following sections present the geologic and hydrologic analysis as well as 
analytical results of the soil gas, surface soil, and groundwater sampling 
events. 

5.1 GEOLOGIC RESULTS. Surface soil (land surface to less than 1 foot:) was 
generally described as yellow to orange (fine- to very fine-grained) claye:y sand 
or light tan (fine- to very fine-grained) silty sand. Shallow subsurface soil 
(2 to 7 feet bls) tended to be brown to red-brown in color and conrained 
interbedded sandy silt and clay layers. 

Beneath the surface soil the lithology of Site 18 primarily consisted of ILight- 
colored, poorly graded (fine- to medium-grained) sand to a depth of at 1ea.s.t 130 
feet bls. Two clay seams greater than one inch in thickness were encountered at 
the location of one monitoring well (WHF-1-2) drilled at the site. One clay 
seam, approximately 2 inches in thickness, was encountered at 20 feet bls, and 
a l-inch clay seam was encountered at 50 feet bls. Other seams of clay and silt 
were thin (less than 1 inch in thickness) and infrequently encountered below 20 
feet. 

Detailed descriptions can be found in the boring and monitoring well logs 
presented in the RI/FS Technical Memorandum No. 2 (ABB-ES, 1995b) and inAppendix 
B of this report. A general discussion of the geology at NAS Whiting Field is 

If- presented in Subsection 1.4.5 of the GIR (HLA, 1998). 

5.2 HYDROGEOLOGIC RESULTS. The hydrogeologic assessment included determining 
horizontal and vertical hydraulic gradients, hydraulic conductivities, and 
seepage velocities. The hydrogeologic assessment results are used to evaluate 
the transport of human health and ecological chemicals of potential concern from 
the site by groundwater flow. Contaminant fate and transport for human health 
and ecological chemicals of potential concern at Site 18 is presented in Chapter 
8.0 of this report. 

The hydrologic assessment of Site 18 also draws on data from Sites 1, 2, and 17. 
Site 1, the Northwest Disposal Area, and Site 2, the Northwest Open Disposal 
Area, are located approximately 500 and 2,000 feet, respectively, northw'est of 
Site 18. Site 17, another Crash Crew Training Area, is located approximately 
5,000 feet north of Site 18. These four sites are found in the northwest 
quadrant of NAS Whiting Field. 

Groundwater Flow Direction. Table 5-l summarizes the results of the water-level 
measurements recorded for the RI/FS sites in the northwest quadrant during the 
RI field program. Groundwater flow patterns determined from these measurement 
events are similar, and potentiometric surface maps depicting the February 8 and 
9, 1994, event (Figure 5-l) and the November 7 to 9, 1996, event (Figure 5-2) are 
included in the body of this report. Data from these measurement events indicate 
groundwater flows to the south-southwest. Facilitywide water table elevation 
data are provided in Appendix D of the GIR (HLA, 1998). 
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Table 5-1 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

September 30 and October 1, 1993 February 8 and 9, 1994 June 22 to 24, 1994 

Monitoring Well 
Well TOC 
Elevation 

Well Depth 
Designation (ft BTOC) 

Depth to Groundwater Depth to Groundwater Depth to Groundwater 

0-W Groundwater Elevation Groundwater Elevation Groundwater Elevation 

(ft BTOC) (ft msl) (ft BTOC) (fl msl) (ft BTOC) (ft msl) 

Northwest DisDosal and Crash Crew Training Areas 

Site 1, Northwest Disposal Area 

WHF-l-l 142.62 123 64.70 77.92 66.00 76.62 66.26 76.36 

WHF-l-l S 143.08 75 64.40 78.68 65.84 77.24 66.11 76.97 

WHF-l-2 145.61 78 66.13 79.48 67.53 78.08 67.99 77.62 

WHF-l-3 155.50 87 76.68 78.82 78.02 77.48 78.51 76.99 

WHF-1-4 151.86 79 __ -_ __ 

Site 2, Northwest Open Disposal Area 

WHF-2-l 150.80 87 77.96 72.84 79.18 71.62 79.00 71.80 

WHF-2-2 159.16 91 -. __ -. 

WHF-2-3 160.63 91 

Site 17, Crash Crew Training Area 

WHF-17-I 194.71 159 111.10 83.61 112.39 82.32 113.56 81.15 

WHF-17-1s 194.96 115 111.29 83.67 112.60 82.36 113.78 81.18 

WHF-17-2 197.35 121 114.05 83.30 115.35 82.00 116.52 80.83 

WHF-17-3 198.62 126 117.52 81.10 117.12 81.50 117.53 81.09 

Site 18, Crash Crew Training Area 

WHF-18-l 163.57 120 93.29 70.28 94.53 69.04 94.61 68.96 

WHF-18-2 164.75 107 95.82 68.93 97.04 67.71 98.03 66.72 

WHF-18-3 175.64 112 104.30 71.34 105.59 70.05 105.90 69.74 

See notes at end of table. 
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Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well 
Well TOC 
Elevation 

Well Depth 
Designation 

(msl) 
(ff BTOC) 

Northwest Disposal and Crash Crew Training Areas 

Site 1, Northwest Disposal Area 

WHF-l-l 142.62 123 

WHF-I-IS 143.08 75 

WHF-1-2 145.61 78 

WHF-1-3 155.50 87 

WHF-I-4 151.86 79 

Site 2, Northwest Open Disposal Area 

WHF-2-1 150.80 87 

WHF-2-2 159.16 91 

WHF-2-3 160.63 91 

Site 17, Crash Crew Training Area 

WHF-17-I 194.71 159 

WHF-17-1s 194.96 115 

WHF-17-2 197.35 121 

WHF-17-3 198.62 126 

Site 18, Crash Crew Training Area 

WHF-18-1 163.57 120 

WHF-18-2 164.75 107 

WHF-18-3 175.64 112 

October 10 to 13, 1994 January 10 to 13, 1995 April 19 and 20, 1995 

Depth to Groundwater Depth to Groundwater Depth to Groundwater 
Groundwater Elevation Groundwater Elevation Groundwater Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) (ft BTOC) (11 msl) 

64.15 78.47 64.36 78.26 64.02 78.60 

63.92 79.16 64.13 78.95 63.80 79.28 

65.72 79.89 65.91 79.70 65.57 80.04 

76.23 79.27 76.32 79.18 76.10 79.40 

__ __ 

76.94 73.86 77.45 73.35 76.96 73.84 

__ -- _- -_ 

_- __ __ __ 

111.49 83.22 110.94 83.77 110.97 83.74 

111.72 83.24 111:15 83.81 111.17 83.79 

114.45 82.90 113.89 83.46 113.92 83.43 

123.65 74.97 114.87 83.75 114.88 83.74 

92.28 71.29 92.50 71.07 92.35 71.22 

94.76 69.99 94.97 69.78 94.85 69.90 

103.55 72.09 103.48 72.16 103.46 72.18 

See notes at end of table. 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

July 28 and 29, 1995 

Monitoring Well 
Well TOC 
Elevation 

Well Depth Depth to Groundwater 
Designation 

@I) 
(ft BTOC) Groundwater Elevation 

(ft BTOC) (ft msl) 

Northwest Disposal and Crash Crew Training Areas 

Site 1, Northwest Disposal Area 

WHF-l-l 142.62 123 62.42 80.20 

October 12 to 14, 1995 January 19 and 20, 1996 

Depth to Groundwater Depth to Groundwater 
Groundwater Elevation Groundwater Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) 

61.84 80.78 58.18 84.44 

WHF-I-IS 143.08 75 62.12 80.96 61.58 81.50 57.81 85.27 

WHF-1-2 145.61 78 63.86 81.75 63.27 82.34 59.59 86.02 

WHF-1-3 155.50 87 74.33 81.17 74.03 81.47 70.08 85.42 

WHF-14 151.86 79 __ __ __ _- 

Site 2, Northwest Open Disposal Area 

WHF-2-1 150.80 87 75.56 75.24 75.21 75.59 71.50 79.30 

WHF-2-2 159.16 91 __ __ __ _. 

WHF-2-3 160.63 91 __ __ __ -_ __ __ 

Site 17, Crash Crew Training Area 

WHF-17-1 194.71 159 109.17 85.54 108.85 85.86 104.88 89.83 

WHF-IT-IS 194.96 115 109.39 85.57 109.05 85.91 105.09 89.87 

WHF-17-2 197.35 121 112.13 85.22 111.80 85.55 107.87 89.48 

WHF-17-3 198.62 126 113.12 85.50 112.73 85.89 109.82 88.80 

Site 18, Crash Crew Training Area 

WHF-18-I 163.57 

WHF-18-2 164.75 

WHF-I 8-3 175.64 

120 90.76 72.81 91.09 72.48 86.81 76.76 

107 93.28 71.47 93.69 71.06 89.37 75.38 

112 101.93 73.71 102.13 73.51 97.58 78.06 

See notes at end of table. 



Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

April 25 to 27, 1996 July 25 to 27, 1996 November 7 to 9, 1996 

Monitoring Well 
Well TOC 
Elevation 

Well Depth Depth to Groundwater Depth to Groundwater Depth to Groundwater 
Designation 

M-N 
(ft BTOC) Groundwater Elevation Groundwater Elevation Groundwater Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) (ft BTOC) (ft msl) 

Northwest Disposal and Crash Crew Training Areas 

Site 1, Northwest Disposal Area 

WHF-l-l 142.62 123 57.58 85.04 57.43 85.19 58.92 83.70 

WHF-I-IS 143.08 75 57.13 85.95 57.09 85.99 59.53 83.55 

WHF-1-2 145.61 78 58.78 86.83 58.76 86.85 60.18 85.43 

WHF-1-3 155.50 87 69.40 86.10 69.23 86.27 70.63 84.87 

WHF-14 151.86 79 66.27 85.59 66.17 85.69 67.62 84.24 

Site 2, Northwest Open Disposal Area 

WHF-2-1 150.80 87 71.21 79.59 71.47 79.33 72.95 77.85 

WHF-2-2 159.16 91 79.96 79.20 80.08 79.08 81.58 77.58 

WHF-2-3 160.63 91 80.40 80.23 80.38 80.25 81.89 78.74 

Site 17, Crash Crew Training Area 

WHF-17-1 194.71 159 103.44 91.27 102.82 91.89 103.96 90.75 

WHF-17-1 S 194.96 115 103.66 91.30 103.83 91.13 104.16 90.80 

WHF-17-2 197.35 121 106.40 90.95 105.73 91.62 106.91 90.44 

WHF-17-3 198.62 126 107.26 91.36 106.81 91.81 107.68 90.94 

Site 18, Crash Crew Training Area 

WHF-18-I 163.57 120 86.69 76.88 86.62 76.95 88.05 75.52 

WHF-18-2 164.75 107 89.37 75.38 89.32 75.43 90.73 74.02 

WHF-18-3 175.64 112 97.57 78.07 97.51 78.13 98.70 76.94 

Notes: TOC = top of casing. ft msl = feet above mean sea level. 
msl = mean sea level. -27 not measured. 
ft BTOC = feet below top of casing. 
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Horizontal and Vertical Gradients. Table 5-2 provides a summary of the 
horizontal hydraulic gradients calculated for Site 18 and the other RI/FS sites 
in the northwest quadrant. The horizontal hydraulic gradients in the area ranged 
from 0.0059 foot per foot (ft/ft) (monitoring wells WHF-18-2 and WHF-18-3) to 
0.0016 ft/ft (monitoring wells WHF-17-1s and WHF-17-2). Average hydraulic 
gradients calculated for each measurement event ranged from 0.0034 ft/ft for 
October 1994 to 0.0053 ft/ft for November 1996. The overall average horizontal 
hydraulic,gradient for all measurement events from 1993 through 1996 was 0.0039 
ft/ft. 

Site 18 has no paired wells; therefore, Table 5-3 presents a summary of the 
vertical hydraulic gradients calculated for the northwest quadrant RI/FS sites. 
The vertical hydraulic gradients were calculated using well pairs at Site 1 
(monitoring wells WHF-1-1s and WHF-1-l) and Site 17 (monitoring wells WHF-17-1s 
and WHF-17-1). Values calculated for the paired monitoring wells ranged from 
0.005 ft/ft to 0.0189 ft/ft. Vertical hydraulic gradients were mostly in a 
downward direction; however, an upward gradient was observed on Site 17 during 
the July 25 to 27, 1996, survey and observed on Site 1 during the November 7 to 
9, 1996, survey. 

Hydraulic Conductivity and Seepage Velocitv. Four slug tests were conducted in 
the Northwest Disposal and Crash Crew Training Areas during the RI. Table 5-4 
summarizes the hydraulic conductivity values calculated for monitoring wells in 
the northwest quadrant sites. Three trials of rising head slug tests were 
conducted in four monitoring wells in the northwest quadrant area. 

Hydraulic conductivity data from monitoring well WHF-18-2 were rejected because 
they exceeded the 20 percent variance criteria in the data validation procedure. 
The validation of hydraulic conductivity data is presented in Section 2.3 in 
Table 2-2 of Technical Memorandum No. 4, Hydrogeologic Assessment, January 1995 
(ABB-ES, 1995c). 

Average hydraulic conductivity values for individualmonitoringwells ranged from 
4.01 feet per day (ft/day) (1.42~10~~ centimeters per second [cm/set]) for WHF- 
17-2 to 19.47 ft/day (6.87~10~~ cm/set) for WHF-1-1s. The screen interval 
lithology (fine- to medium-grained sand) around monitoring wells WHF-1-1s and 
WHF-2-1 was almost five times more conductive than the lithology (poorly graded 
medium-grained sand) around WHF-17-2s. The geometric mean of the hydraulic 
conductivity data from Sites 1, 2, and 17 was 11.43 ft/day (4.03~10~~ cm/set). 

Seepage Velocity. Table 5-5 summarizes the seepage velocities (average linear 
pore water velocity) for the water table zone of the sand-and-gravel aquifer for 
sites in the northwest quadrant sites. The calculations used an assumed 
effective porosity (n) of 0.35 for the site. The value represents silty through 
poorly graded sands (Fetter, 1988). Seepage velocities for individual sites 
ranged from 0.02 ft/day at Site 17 to 0.26 ft/day at Sites 1 and 2. The average 
of the seepage velocity values for the northwest quadrant sites was 0.17 ft/day 
(62 feet per year). 

5.3 SURFACE SOIL ANALYTICAL RESULTS. Tables 5-6 and 5-7 summarize the 
analytical results for organic and inorganic analytes, respectively, detected in 

k / 47 surface soil samples and 5 duplicates collected at Site 18. Tables 5-8 and 
. 5-9 summarize the frequency of detection, range of detection limits, range of 
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Table 5-2 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

September 30 to October I, 1993 February 8 and 9, 1994 June 22 to 24, 1994 October 10 to 13, 1994 

Well 
Distance 

Between Wells Horizontal Horizontal Horizontal Horizontal 
Designation Water Level Water Level Water Level Water Level 

(feet) Gradient Gradient Gradient Gradient 
6-W 

(fw) 
0-W 

Wfi) 
WI) 

(fw) 
W) 

Wfi) 

Northwest Disposal and Crash Crew Training Areas 

WHF-17-1s 218 83.67 0.0017 82.36 0.0017 81.18 0.0016 83.24 0.0016 

WHF-17-2 83.30 82.00 80.83 82.90 

WHF-18-3 511 71.34 0.0047 70.05 0.0046 69.74 0.0059 72.09 0.0041 

WHF-18-2 68.93 67.71 66.72 69.99 

WHF-1-2 205 79.48 0.0039 78.08 0.0041 77.62 0.0932 79.89 0.0036 

WHF-1-1s 78.68 77.24 76.97 79.16 

WHF-I-IS 1,201 78.68 0.0049 77.24 0.0047 76.97 0.0043 79.16 0.0044 

WHF-2-l 72.84 71.62 71.80 73.86 

Average gradient 0.0038 0.0038 0.0038 0.0034 

See notes at end of table. 



Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

January 10 to 13, 1995 April 19 and 20, 1995 

Well 
Distance 

Designation 
Between Wells 

(feet) 
Water Level 

Horizontal Horizontal 

MU 
Gradient 

Water Level 
Gradient 

0-4 
vm (fvfd 

Northwest Disposal and Crash Crew Training Areas 

WHF-17-1s 218 83.81 0.0016 83.79 0.0017 

WHF-17-2 83.46 83.43 

WHF-18-3 511 72.16 0.0047 72.18 0.0045 

WHF-18-2 69.78 69.90 

WHF-19 205 79.70 0.0037 80.04 0.0037 

WHF-1-1s 78.95 79.28 

WHF-I-IS 1,201 78.95 0.0047 79.28 0.0045 

WHF-2-1 73.35 73.84 

Average gradient 0.0037 0.0036 

See notes at end of table. 

July 28 and 29, 1995 October 12 to 14, 1995 

Horizontal Horizontal 
Water Level 

0-W 
Gradient 

Water Level 

b-W 
Gradient 

W) Wft) 

85.57 0.0016 85.91 0.0017 

85.22 85.55 

73.71 0.0044 73.51 0.0048 

71.47 71.06 

81.75 0.0039 82.34 0.0041 

80.96 81.50 

80.96 0.0048 81.50 0.0049 

75.24 75.59 

0.0037 0.0039 

i 



Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Well 
Designation 

Distance 
Between Wells 

(feet) 

January 19 and 20, 1996 

Horizontal 
Water Level 

WI) 
Gradient 

Wft) 

April 25 to 27, 1996 July 25 to 27, 1996 November 7 to 9, 1996 

Water Level 
Horizontal Horizontal Horizontal 

(msl) 
Gradient 

Water Level 
Gradient 

Water Level 
Gradient 

Wfi) 
WI) 

Wft) 
0-M 

(fv) 

Northwest Disposal and Crash Crew Training Areas 

WHF-17-1 S 218 89.87 

WHF-17-2 89.48 

WHF-18-3 511 78.06 

WHF-18-2 75.38 

WHF-1-2 205 86.02 

WHF-1-1s 85.27 

WHF-l-l S 1,201 85.27 

WHF-2-1 79.30 

Average gradient 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 

0.0018 91.30 0.0016 91.13 0.0022 90.80 0.0017 

90.95 91.62 90.44 

0.0052 78.07 0.0053 78.13 0.0053 76.94 0.0057 

75.38 75.43 74.02 

0.0037 86.83 0.0043 86.85 0.0042 85.43 0.0092 

85.95 85.99 83.55 

0.0050 85.95 0.0053 85.99 0.0055 83.55 0.0047 

79.59 79.33 77.85 

0.0039 0.0041 0.0043 0.0053 



Table 5-3 
Summary of Vertical Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of Vertical Distance 
Well Number Well Elevation Between Screens 

b-4 (feet) 

Northwest Disposal and Crash Crew Trainina Areas 

WHF-I-IS 67.68 48.06 

WHF-l-l 19.62 

WHF-17-1s 79.46 43.75 

WHF-17-1 35.71 

See notes at end of table. 

September 30 and October 1, 1993 February 8 and 9, 1994 

Groundwater Vertical 
Vertical 

Groundwater Vertical 
Vertical 

Elevation Gradient Elevation Gradient 

@-=I) ww 
Ffow Direction 

0-N Wfi) 
Flow Direction 

78.68 0.0158 Downward 77.24 0.0129 Downward 

77.92 76.62 

83.67 0.0913 Downward 82.36 0.0009 Downward 

83.61 82.32 

Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Well 
Bottom of Vertical Distance 

Well Elevation Between Screens 
Number 

(msl) (feet) 

Northwest Disposal and Crash Crew Trainina Areas 

WHF-I-IS 67.68 48.06 

WHF-l-l 19.62 

WHF-17-1s 79.46 43.75 

WHF-17-1 35.71 

See notes at end of table. 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

/j 
June 22 to 24, 1994 

Groundwater Vertical 
Elevation Gradient 

Vertical 

(msl) W) 
Ffow Direction 

76.97 0.0127 Downward 

76.36 

81.18 0.0007 Downward 

81.15 

October 10 to 13, 1994 

Groundwater Vertical 
Vertical 

Elevation Gradient 

0-W (fw) 
Flow Direction 

79.16 0.0144 Downward 

78.47 

83.24 0.0005 Downward 

83.22 



Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Remedial investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Bottom of Vertical Distance 
Well Number Well Elevation Between Screens 

(f-l) (feet) 

Northwest Disposal and Crash Crew Training Areas 

WHF-1-1s 67.68 48.06 

January 10 to 13, 1995 April 19 and 20, 1995 

Groundwater Vertical 
Elevation Gradient 

Vertical 
Groundwater Vertical 

Flow Direction 
Elevation Gradient 

Vertical 

(msl) (W (msl) wfv 
Flow Direction 

78.95 0.0144 Downward 79.28 0.0141 Downward 

WHF-l-l 19.62 78.26 78.60 

WHF-17-1 S 79.46 43.75 83.81 0.0009 Downward 83.79 0.0011 Downward 

WHF-17-1 35.71 

See notes at end of table. 

83.77 83.74 

Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Well Bottom of Vertical Distance 

Number 
Well Elevation Between Screens 

W) (feet) 

Northwest Disposal and Crash Crew Training Areas 

WHF-1-1s 67.68 48.06 

WHF-l-l 19.62 

WHF-17-1s 79.46 43.75 

WHF-17-1 35.71 

July 28 and 29, 1995 October 12 to 14, 1995 

Groundwater Vertical Groundwater Vertical 
Elevation Gradient 

Vertical 
Elevation Gradient 

Vertical 

(msl) Wfi) 
Flow Direction 

b-4 (fw 
Flow Direction 

80.96 0.0158 Downward 81.50 0.0150 Downward 

80.20 80.78 

85.57 0.0007 Downward 85.91 0.0011 Downward 

85.54 85.86 

See notes at end of table. 

‘\ 

i ,, .) 



Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Bottom of Vertical Distance 
Well Number Well Elevation Between Screens 

0-N (feet) 

Northwest Disposal and Crash Crew Training Areas 

WHF-1-1s 67.68 48.06 

WHF-l-1 19.62 

WHF-17-1 S 79.46 43.75 

WHF-17-1 35.71 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

January 19 and 20, 1996 

Groundwater Vertical 
Elevation Gradient 

Vertical 

b-4 W) 
Flow Direction 

85.27 0.0173 Downward 

84.44 

89.87 o.ooo9 Downward 

89.83 

April 25 to 27, 1996 

Groundwater Vertical 
Vertical 

Elevation Gradient 

(msl) W) 
flow Direction 

85.95 0.0189 Downward 

85.04 

91.30 0.0007 Downward 

91.27 

See notes at end of table. 

Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

July 25 to 27, 1996 November 7 to 9, 1996 
Bottom of Vertical Distance 

Well Number Well Elevation Between Screens Groundwater Vertical Groundwater Vertical 

WI) (feet) Elevation Gradient 
Vertical 

Elevation Gradient 
Vertical 

(msl) Wfi) 
Flow Direction 

b-4 Wfi) 
Flow Direction 

Northwest Disposal and Crash Crew Training Areas 

WHF-1-1s 67.68 48.06 

WHF-l-l 19.62 

‘flHFmj7-jS 79.46 A” vr 43.13 

WHF-17-1 35.71 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 

85.99 

85.19 
A. .n Jl.!.J 

91.89 

0.0166 

-0.0174 

Downward 

UFtiaid 

83.55 

83.70 

90.86 

90.75 

-0.0031 

O.oo?? 



Table 5-4 

Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Well Number 
Range of K Number of Usable Average K Average K Average K 

(ww) Runs (ft/min) (Way) (cm/set) 

Shallow/Intermediate Monitoring Wells 

Site 1. Northwest Disposal Area 

WHF-1-1s 18.09 to 20.33 3 0.0135 19.47 6.87 x 1 V3 

Site 2, Northwest Open Disposal Area 

WHF-2-1 16.79 to 20.35 3 0.0133 19.14 6.75 x 1 O-3 

Siie 17, Crash Crew Training Area 

WHF-17-2 3.67 to 4.50 2 0.0028 4.01 1.42~10~ 

Site 18, Crash Crew Training Area 

WHF-18-2 R R R R R 

Geometric Mean 11.43 4.03 x 1 g3 

Notes: Average is the arithmetic average. 

n/day = feet per day. cm/set = centimeters per second. 
ft/min = feet per minute. R = data rejected. 

WHF-Sl9.RI 

PMW.Ol.99 5-15 



Table 5-5 
Summary of Seepage Velocities 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Investigation Monitoring 
Horizontal’ 2 Effective 

Seepage 

Area 
Sites 

Well Pair 
Gradient 

d&4 Porosity (n) 
Velocity 

Wft) WW 

Northwest Disposal and 1 WHF-1-1s and WHF-l-2 0.0043 19.47 0.35 0.24 

Crash Crew 
Training Areas 1 and 2 WHF-1-1s and WHF-2-l 0.0048 19.14 0.35 0.26 

17 WHF-17-1s and WHF-17-2 0.0017 4.01 0.35 0.02 

18 WHF-18-2 and WHF-18-3 0.0049 ?1.43 0.35 0.16 

Arithmetic Average 0.17 

’ Horizontal gradients are the average value for all groundwater measurements performed between’september 30, 1993, and November 9, 1996. 
2 K is averaged where values are available for both wells in the well pair. 
3 K was not determined at Site 18. The value 11.43 is the average K for Sites 1, 2, and 17. 

Notes: ft/ft = feet per foot. 
K = hydraulic conductivity @/day). 
n/day = feet per day. 



Table 5-6 
Summary of Organic Analytical Results Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

18-SL-OlA(DUP) 18-SL-02 18-SL-03 18-SL-04 18-SL-05 la-SL-06 

22481002 22462010 22462011 22462012 22507005 22507006 

12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 14-AUG-92 14-AUG-92 

0 to 4 0 to 4 0 to 4 0 to 4 3 to 6 1 to 5 

Sample Identifier: 18-SL-01 

Laboratory Sample No: 22481001 

Collection Date: 12-AUG-92 

Sample Depth (Inches bls): 0 to 4 

Volatile Organic Compounds @g/kg1 

Methylene chloride 64 J 

Acetone __ 

Carbon disulfide 6.0 

P-Butanone __ 

Toluene __ 

Ethylbenzene -_ 

Xylenes (total) -_ 

Semivolatile Organic Compounds lpglkg) 

__ __ 74 J __ __ __ 

_- __ -- __ -- __ 

_- 4.0 J 7.0 __ __ __ 

-- __ -- __ __ __ 

__ 9.0 1.0 J __ __ __ 

__ __ __ __ __ __ 

-- __ 5.0 J __ __ 

bis(2-Chloroethoxy)methane 

Naphthalene 

P-Methylnaphthalene 

fluorene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Benzo(a)pyrene 

Other (mglkg) 

__ -_ __ __ __ _- 440 J 

__ __ __ _- __ __ 

__ __ __ -- _- __ __ 

__ -- __ _- __ -- __ 

__ __ -- __ -_ __ 

-- -- __ __ __ __ _- 

__ __ __ __ _- __ __ 

_- -_ __ __ _- -- -- 

-- __ __ __ -- -- __ 

700 J 1,200 J -- -- 1,000 J __ __ 

-- -_ -- -- __ __ __ 

TRPH 

See notes at end of table. 

9,020 12,400 195 __ 13,300 16.7 7,410 

i 



Table 5-6 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-07 

Laboratory Sample No: 22488001 

Collection Date: 13-AUG-92 

Sample Depth (Inches bls): 0 to 3 

Volatile Organic Compounds @g/kg) 

18-SL-08 18-SL-09 

22488002 22488003 

13-AUG-92 13-AUG-92 

0 to 5 0 to 5 

18-SL-10 

22489001 

13-AUG-92 

3 to 6 

18-SL-lOA(DUP) 

22489002 

13-AUG-92 

3 to 6 

18-SL-11 18-SL-12 

22488004 22488005 

13-AUG-92 13-AUG-92 

2 to 4 0 to 5 

Methylene chloride 

Acetone 

Carbon disulfide 

BButanone 

Toluene 

-- __ -- -_ -- __ __ 

-- __ -- __ __ __ __ 

-_ _- -- _- -- __ _- 

_- 36 J 35 J -- __ __ _- 

_- __ _- __ 1oJ 28 -- 

Ethylbenzene _- 

Xylenes (total) 3.0 J 

Semivolatile Organic Compounds (I.rglkg) 

bis(2Chloroethoxy)methane 

Naphthalene 

2-Methylnaphthalene 

-- __ __ -- 23 J 70 

160 430 2.0 J __ _- __ 

__ __ __ __ __ __ __ 

__ -- __ __ __ 2,000 -_ 

__ _- 8,100 1,100 J __ _- -_ 

Fluorene 

Phenanthrene 

__ _- __ __ __ __ 

__ _- _- __ __ __ __ 

Fluoranthene __ -_ __ __ -_ -_ 

Fyrene 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Benzo(a)pyrene 

Cihei img!kg) 

TRPH 

See notes at end of table. 

__ _- __ __ -- -- __ 

__ __ _- __ __ __ -- 

-- __ __ __ -- __ __ 

56 J -- 340 J __ __ 11OJ _- 

_- __ _- _- __ __ __ 

87.4 4.6 120 6,210 4,820 56.6 _- 

.-. 



Table 5-8 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-13 

Laboratory Sample No: 22488006 

Collection Date: 13-AUG-92 

Sample Depth (Inches bls): 0 to 8 

Volatile Organic Compounds &g/kg) 

Methylene chloride 

Acetone 

Carbon disulfide 

18-SL-14 18-SL-15 18-SL-16 18-SL-17 18-SL-18 18-SL-19 

22488008 22488009 22488010 22488011 22495001 22495002 

13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

1 to 5 1 to 4 2 to 6 1 to 4 1 to 4 1 to 4 

__ -- -_ __ __ __ __ 

__ -- -- __ __ __ 

__ -- __ __ _- -- __ 

2-Butanone 30 J __ -- -- 36 J 17 J __ 

Toluene 14J _- 34 -- -_ __ __ 

_- __ 120 15J -- __ __ Ethylbenzene 

Xylenes (total) 67 

Semivolatile Organic Compounds lpglkgl 

bis(2-Chloroethoxy) methane 

Naphthalene 

2-Methylnaphthalene 

Fluorene 

3.0 J 1,000 76 -- -- 3.0 J 

-_ __ __ __ __ __ __ 

990 3,000 J 3,500 J __ __ __ __ 

__ __ _- __ __ 11,000 J 15,000 J 

440 __ __ __ __ __ __ 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Benzo(a)pyrene 

Othar (mglkg) 

TRPH 

See notes at end of table. 

120 J __ __ __ __ __ -- 

_- _- __ __ __ -_ __ 

__ __ _- -- __ _- __ 

__ __ _- __ __ __ __ 

__ -- __ __ __ __ __ 

76 J __ __ -_ __ -_ 320 J 

__ -- -- __ __ __ _- 

55.7 -- 23,500 10,600 7,040 1,350 389 



Table 5-6 (Continued) 
Summary of Organic Analytical Results Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-20 18-SL-21 18-SL-22 18-SL-23 18-SL-23A(DUP) 18-SL-24 18-SL-25 

Laboratory Sample No: 22495003 22495004 22495005 22489003 22489004 22495006 22495007 

Collection Date: 13-AUG-92 13-AUG-92 13-AUG-92 13~AUG-92 13~AUG-92 13-AUG-92 13-AUG-92 

Sample Depth (inches bls): 2 to 6 0 to 5 0 to 5 1 to 4 1 to 4 0 to 4 oto 1 

Volatile Organic Compounds kg/kg) 

Methylene chloride __ -_ _- -- __ -- __ 

Acetone __ __ __ __ __ __ -_ 

Carbon disulfide __ -_ __ _- __ __ __ 

2-Butanone -- -_ __ __ __ __ _- 

Toluene __ -- __ _- __ _- 47 

Ethylbenzene -- __ _- _- _- __ 190 

Xylenes (total) 4.0 J 4.0 J 2.0 J __ 2.0 J _- 670 

Semivolatile Organic Compounds @g/kg) 

bis(2Chloroethoxy) methane _- __ _- - __ -- __ 

Naphthalene _- __ _- __ -- -- 4,100 J 

2-Methylnaphthalene __ __ __ __ __ -- 14,000 

Fluorene __ -- -_ __ -- __ __ 

Phenanthrene __ -- -- _- -- -- 730 J 

Fluoranthene -- __ _- 3,500 J __ _- __ 

Pyrene -- __ __ 7,700 J 6,200 J __ __ 

Benzo(a)anthracene __ -_ __ 1,300 J _- __ __ 

Chrysene __ -- __ 1,400 J __ __ __ 

bis(2-Ethylhexyl)phthalate __ -- __ 5,600 J 4,100 J 68 J -- 

Benzo(a)pyrene __ -- __ 1,200 J _- __ -- 

Dther (mglkg) 

TRPH __ 2.9 54.8 18,800 17,800 113 9,950 

See notes at end of table. 



Table 5-6 (Continued) 
Summary of Organic Analytical Results Detected in Site 16 Surface Soil Samples 

Sample Identifier: 

Laboratory Sample No: 

Collection Date: 

Sample Depth (inches bls): 

18-SL-26 18-SL-27 

22495008 22495009 I 13-AUG-92 13-AUG-92 

0 to 4 0 to 5 

Volatile Organic Compounds @g/kg) 

Methylene chloride -- 

Acetone _- 

Carbon disulfide __ 

P-Butanone -- 

Toluene __ 

Ethylbenzene -- 

Xylenes (total) 1.0 J 

Semivolatile Organic Compounds @g/kg1 

bis(2-Chloroethoxy)methane __ 

Naphthalene _- 

P-Methylnaphthalene __ 

Fluorene -- 

Phenanthrene _- 

Fluoranthene -_ 

Pyrene -_ 

Benzo(a)anthracene -- 

Chrysene -- 

bis(2-Ethylhexyl)phthalate __ 

Benzo(a)pyrene __ 

Other (mglkg) 

TRPH 58.6 

__ 

1,700 

19OJ 

430 J 

3,300 

__ 

7,500 J 

33,000 J 

__ 

2,200 J 

-_ 

-- 

__ 

20,500 -- 8,770 2,170 9,190 11,300 15,600 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

-_ -_ -- __ 

__ __ _- -- 

__ __ __ 180 J 

-- __ __ 290 J 

1.0 J _- 12J 1,800 

-- __ __ __ 

__ -_ -- 1.200 J 

l&SL-SlA(DUP) 18-SL-32 

22507003 22506003 l- 14-AUG-92 14-AUG-92 

0 to 5 0 TO 5 

__ 86 J 

_- 340 J 

11 J 7.0 J 

__ 140 

__ 170 

__ 73 

54 530 

__ -_ 

__ 5,700 J 

__ -- 

__ __ __ __ __ __ 

-- -- __ _- -- -- 

_- __ __ __ 730 J 2,100 J 

__ _- __ __ __ -_ 

__ -_ __ __ -- -- 

-- 790 J 600 J __ -_ __ 

__ _- __ __ -- __ 

See notes at end of table. 



Table 5-6 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-33 18-SL-34 18-SL-35 18-SL-36 18-SL-37 18-SL-37A(DUP) 18-SL-38 18-SL-39 

Laboratory Sample No: 22506004 22506005 22506006 22506007 22506008 22507001 22506009 22506010 

Collection Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14~AUG-92 14-AUG-92 

Sample Depth (inches bls): 0 to 5 0 to 5 0 to 4 0 to 4 0 to 4 0 to 4 2to 6 0 to 4 

Volatile Oraanic Compounds kg/kg) 

Methylene chloride -- _- __ _- 52 J __ 49 J -_ 

Acetone __ _- -- __ 1,400 J -- __ -- 

Carbon disulfide __ __ -- __ __ __ -_ _- 

2-Butanone __ __ _- __ __ -_ __ -_ 

Toluene 390 J __ -- 210 J __ __ _- __ 

Ethylbenzene 800 240 J __ 320 J __ _- __ -- 

Xylenes (total) 7,000 2,500 7.0 J 2,700 16J __ 3.0 J __ 

Semivolatile Organic Compounds @g/kg) 

bis(2-Chloroethoxy)methane -_ __ __ -- __ _- __ __ 

Naphthalene 8,000 J __ -- 4,200 J __ -- __ __ 

2-Methylnaphthalene 24,000 -_ -- 19,000 __ -- __ __ 

Fluorene -- -- __ __ -- __ __ __ 

Phenanthrene _- -- __ _- -- __ __ __ 

Fluoranthene __ __ _- __ __ __ -_ __ 

Pyrene -_ __ _- __ __ -_ -_ __ 

Benzo(a)anthracene _- __ __ -- __ -- __ -- 

Chrysene __ -- __ -- -- -- __ -- 

bis(P-Ethylhexyl)phthalate __ -- 170J __ 1,800 J 3,500 220 J __ 

Benzo(a)pyrene _- -- __ __ -- __ __ _- 

Other Imnlknl - .-.-w,--v* 

TRPH 17,400 14,100 806 16,300 16,000 19,300 __ __ 

See notes at end of table. 



Table 5-6 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-40 18-SL-41 18-SL-42 18-SL-43 18-SL-44 18-SL-45 18-SL-46 18-SL-47 

Laboratory Sample No: 22506011 22507002 22507007 22507008 22507009 22507010 225070011 22507012 

Collection Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

Sample Depth (inches bls): 2 to 8 2 to 5 oto 12 oto 12 oto 12 oto 12 oto 12 oto 12 

Volatile Organic Compounds @g/kg) 

Methylene chloride __ -_ -- __ _- __ __ _- 

Acetone __ __ -- -- -- __ __ __ 

Carbon disulfide __ -- 1.0 J _- * 4.0 J 2.0 J __ __ 

2-Butanone __ __ -- __ -- __ __ __ 

Toluene _- __ __ __ -_ __ __ -_ 

Ethylbenzene _- -- -_ -- _- __ __ __ 

Xylenes (total) 2.0 J 2.0 J 3.0 J 3.0 J * 3.0 J -- 2.0 J __ 

Semivolatile Organic Compounds @g/kg) 

bis(2Chloroethoxy)methane -- e-- _- __ -- __ __ __ 

Naphthalene __ __ _- _- __ __ __ __ 

2-Methylnaphthalene __ __ -_ _- __ -_ __ __ 

Fluorene __ __ _- __ __ __ -- __ 

Phenanthrene _- __ _- _- __ __ -_ __ 

Fluoranthene -- __ __ __ __ -- _- _- 

Pyrene -- -- __ __ __ _- _- __ 

Benzo(a)anthracene _- __ -- -_ __ __ -- 

Chrysene __ __ -- __ __ _- __ _- 

bis(2-Ethylhexyl)phthalate __ __ __ __ 75 J -- -- __ 

Benzo(a)pyrene -- -- __ __ _- -- -_ _- 

w (mg/kgJ 

rRPH 4.9 8.3 -- 67.7 842 19.8 15.8 -- 

\lotes: bls = below land surface. -= concentration of analyte, if present, was less than detection limit. 
DUP = duplicate. mg/kg = milligrams per kilogram. 
pg/kg = micrograms per kilogram. TRPH = total recoverable petroleum hydrocarbons. 
J = estimated value. * = reextraction value. 



Table 5-7 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-01 l&SL-OlA(DUP) la-SL-02 18-SL-03 18-SL-04 18-SL-05 18-SL-06 

Laboratory Sample No: 22481001 22481002 22462010 22462011 22462012 22507005 22507006 

Collection Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 14-AUG-92 14AUG-92 

Sample Depth (inches bls): 0 to 4 0 to 4 0 to 4 0 to 4 0 to 4 3 to 6 1 to 5 

Inorganic Analvtes lmglkg) 

Aluminum 3,850 4,580 3,140 1,300 4,550 3,260 3,140 

Antimony __ 5.8 J __ __ __ -_ -- 

Arsenic __ 0.59 J 0.77 J 0.72 J 0.26 J 

Barium 17.2 J 45.2 J 7.1 J 5.5 J 27.2 J 6.5 J 10.6 J 

Beryllium __ -_ 

Cadmium 22.6 J 33.7 J 2.8 -_ 9.0 - 9.3 

Calcium __ __ 197J 151 J 296 J 91.3 J 151 J 

Chromium 16.5 J 43.3 J 5.4 2.9 8.3 4.0 10.7 

Cobalt __ 1.3 J 1.0 J 0.87 J 0.78 J 0.47 J 

Copper 177 864 8.4 J 1.8 J 32.6 6.8 45.3 

Iron 1,710 2,580 1,800 1,700 2,180 1,790 1,490 

Lead 62.6 96.1 J 28.9 J 6.7 J 35.6 5.1 32.6 

Magnesium 64.7 J 103 J 94.9 J 116J 126J 84.1 J 125J 

Manganese 18.3 J 22.6 J 24.1 102 27.8 18.5 16 

Mercury __ _- __ 

Nickel __ 15.9 __ 2.6 J -- __ 

Potassium __ 216 J 280 J 293 J 199 J 194J 

Silver __ - __ 0.35 J __ __ 

Sodium -_ __ 279 J 164 J 220 J 182J 155 J 

Thallium __ __ __ -- _- __ 

Vanadium __ 4.4 J 4.5 J 5.4 J 4.6 J 4.2 J 

Zinc 94.2 J 174 J 10.5 J 4.9 J 50.3 J 9.1 J 38.9 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Sample Identifier: 18-SL-07 

Laboratory Sample No: 22488001 

Collection Date: 13-AUG-92 

Sample Depth (inches bls): 0 to 3 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

18-SL-08 18-SL-09 18-SL-10 

22488002 22488003 22489001 

13~AUG-92 13-AUG-92 13-AUG-92 

0 to 5 0 to 5 3 to 6 

l&SL-lOA(DUP) 18-SL-11 18-SL-12 

22489002 22488004 22488005 

13-AUG-92 13-AUG-92 13AUG-92 

3 to 6 2 to 4 0 to 5 

lnoraanic Analvtes (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Wver 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

danadium 

6,530 

-- 

0.64 J 

38.6 J 

-_ 

20.6 

153J 

39.8 

__ 

201 

1,990 

76.5 

133 J 

38.2 

__ 

2.5 J 

__ 

__ 

163 J 

- 

3.4 J 

3,380 

__ 

0.46 J 

5.7 J 

0.06 J 

0.88 J 

107J 

3.6 

8.0 

1,690 

32.3 

81.8 J 

27.7 

- 

171 J 

__ 

4.4 J 

2,880 

__ 

1.1 J 

32.4 J 

_- 

-_ 

115J 

3.6 

0.76 J 

13.9 

7,050 

55.4 J 

116J 

52.6 

.- 

3.7 J 

175J 

_- 

196J 

_- 

3.3 J 

__ _- 

95.7 J 10.2 J 

__ __ 

65.3 J 24.9 J 

35,600 J 14,100 J 

67.4 88.5 

237 J 185 J 

317 J 124J 

0.04 J 0.06 J 

18.9 J 5.4 J 

276 J 261 J 

- 

2,520 J 3,240 2,480 

-_ 

92.3 

0.09 J 

0.7 J 

__ 

__ 

3.8 J 

__ 

2.9 

0.53 J 0.52 J 

14.1 J 4.3 J 

__ 

0.81 J 

16OJ 

4.5 

0.45 J 

6.5 

1,760 

60 J 

92.4 J 

13.8 

112J 

1.5 J 

2.4 J 

1,600 

3.2 J 

63.4 J 

68.8 

__ 

3.4 J 

318 J 

182J 

145J 

__ 

169J 

__ 

3.4 J 4.0 J 

Zinc 200 9.4 32.7 J 181 J 99.3 J 21.2 J 4.3 J 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-13 18-SL-14 18-SL-15 18-SL-16 18-SL-17 18-SL-18 18-SL-19 

Laboratory Sample No: 22488006 22488008 22488009 22488010 22488011 22495001 22495002 

Collection Date: 13~AUG-92 13-AUG-92 13-AUG-92 13AUG-92 13AUG-92 13~AUG-92 13-AUG-92 

Sample Depth (inches bls): 0 to 8 1 to 5 1 to 4 2 to 6 1 to 4 1 to 4 1 to 4 

lnoroanic Analytes (mglkgt 

Aluminum 3,990 4,880 4,240 3,910 2,260 3,780 2,300 

Antimony __ -- __ __ -- 

Arsenic 0.66 J 0.78 J 0.56 J 0.53 J 0.36 J 0.73 J 0.67 J 

Barium 5.7 J 6.0 J 10.9 J 7.2 J 25 J 31.4 J 24 J 

Beryllium _- 0.07 J _- -_ -_ 0.06 J 0.09 J 

Cadmium _- 0.99 J __ __ 1.2 2.5 

Calcium 93 J 80.1 J 96.9 J 151 J 96.6 J 181 J 353 J 

Chromium 5.4 3.1 8.6 3.8 2.4 J 15.5 5 

Cobalt _- 0.81 J 0.4 J 0.4 J __ 1.8 J 1.3J 

Copper 3.2 J 3.5 J 3.0 J 8.7 3.8 J 9.5 10.3 

Iron 2,240 2,810 2,870 2,060 1,750 4,190 1,900 

Lead 29.6 3.4 J 54.5 J 19 20 48.7 57.9 

Magnesium 122J 88.7 J 106J 137J 53.4 J 94.6 J 78.5 J 

Manganese 21.3 79.3 19.3 22.9 15.1 20.8 35.2 

Mercury _- _- _- __ 0.07 J 0.06 J 

Nickel 2.9 J 3.9 J 7.0 J 3.1 J 2.6 J _- 

Potassium 247 J 346 J 301 J 297 J 166J 181 J 198 J 

Silver __ __ 

Sodium 164J 179J 195J 213 J 216 J 155J 137J 

Thallium __ __ _- __ 

Vanadium 5.0 J 6.4 J 6.2 J 4.7 J 3.0 J 8.4 J 2.9 J 

Zinc 9.4 J 8.9 J 9.1 J 27.5 J 17.6 J 16.5 J 28.6 J 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-20 18-SL-21 18-SL-22 18-SL-23 18-SL-23A(DUP) 18-SL-24 18-SL-25 

Laboratory Sample No: 22495003 22495004 22495005 22489003 22489004 22495006 22495007 

Collection Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 13AUG.92 13AUG-92 

Sample Depth (inches bls): 2 to 6 0 to 5 0 to 5 1 to 4 1 to 4 oto 4 oto 1 

lnoraanic Analytes (mglkg) 

Aluminum 4,690 1,510 1,990 13,200 J 4,970 J 3,480 3,790 

Antimony _- __ 3.5 J 

Arsenic 1.0 J 0.37 J 0.51 J __ -- 0.63 J 0.58 J 

Barium 9.2 J 4.8 J 3.4 J 198 188 6.9 J 5.2 J 

Beryllium 0.08 J 0.11 J __ 0.09 J 0.08 J __ 0.08 J 

Cadmium -_ 1.0 J 5.5 5.0 J 0.6 J 

Calcium 1,050 J 367 J 189 J 185 J 211 J 

Chromium 3.5 3.1 3.4 33.9 23.4 J 8.7 3.6 

Cobalt 1.4 J 0.77 J 1.1 J __ - 1.8J 1.9 J 

Copper 3.0 J 7.5 J 7.3 J 236 J 68.6 J 14.5 5.2 J 

Iron 3,340 1,140 1,520 12,900 23,500 J 2,070 2,500 

Lead 11.5 8.4 10.4 59.6 63.2 24.5 19.1 

Magnesium 87.6 J 67.3 J 33.8 J 455 J 267 J 90 J 93.2 J 

Manganese 47.8 18 15.1 131 141 J 12.2 134 

Mercury 0.06 J 0.09 J 0.08 J 0.25 0.07 J 0.09 J 0.06 J 

Nickel 3.3 J 2.6 J 2.6 J 6.5 J 6.7 J 

Potassium _- 149J 1,210 1,060 J 301 J 

Silver -- _- 

Sodium 150J 232 J 201 J -- 173 J 19OJ 

Thallium __ __ _- _- __ 

Vanadium 8.0 J 2.6 J 4.0 J 4.3 J 3.8 J 5.0 J 5.4 J 

Zinc 21.3 J 10.1 J 9.8 J 9.8 J 210 J 11.7 J 7.0 J 

See notes at end of table. 
., . 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 16SL-26 18-SL-27 18-SL-28 18-SL-29 18-SL-30 18-SL-31 18-SL-31A(DUP) 18-SL-32 

Laboratory Sample No: 22495008 22495009 22495010 22495001 22495012 22506002 22507003 22506003 

Collection Date: 13~AUG-92 13-AUG-92 13~AUG-92 13-AUG-92 13~AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

Sample Depth (inches bls): oto 4 0 to 5 0 to 4 0 to 4 0 to 4 0 to 5 0 to 5 0 to 5 

Inorganic Analvtes (mglkg) 

Aluminum 2,310 4,100 1,730 2,910 3,330 7,100 13,500 4,590 

Antimony _- _- __ 4.1 J 7 3.0 J 

Arsenic 0.56 J 0.71 J 0.24 J 0.81 J 0.74 J 3.1 2.2 J 

Barium 28.8 J 4.7 J 6.8 J 46.2 J 13.4 J 265 290 59.7 

Beryllium 0.1 J 0.08 J -_ __ 0.09 J -- 0.14 J 0.07 J 

Cadmium 1.2 J 0.91 J - 3.3 J 15.6 __ 

Calcium 1OOJ 75.2 J 63 J 148J 167J __ 592 J _- 

Chromium 5.6 3.6 1.8J 6.6 2.6 23.2 43.8 7.1 

Cobalt 1.1 J 1.4 J 2.0 J -- 5.9 J __ 

Copper 6.9 J 6.4 J 5.6 J 27.5 7.2 J 192J 314 25.2 J 

Iron 1,530 2,350 1,490 3,206 1,790 41,600 J 51,700 2,590 J 

Lead 16.8 35.1 3.2 32.1 22.2 160 168 61.1 

Magnesium 65.4 J 106 J 35.6 J 136J 83.4 J 518 J 657 J 171 J 

Manganese 45.8 21.7 39.6 35.4 45 309 J 457 34.1 J 

Mercury 0.05 J 0.08 J 0.19 0.08 J 0.07J __ 

Nickel 4.5 J 7.2 J 2.5 J __ 19.7 __ 

Potassium 260 J 259 J 359 J 168J 2,860 2,930 462 J 

Silver __ -- -_ __ _- 

Sodium 231 J 169J 137J 203 156J __ 302 J _- 

Thallium -- _- _- -- -- 

Vanadium 3.7 J 5.4 J 2.4 J 3.3 J 4.4 J 5.7 J 5.9 J 5.9 J 

Zinc 27.9 J 5.5 J 11 J 57.7 J 9.8 J 326 779 -_ 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-33 18-SL-34 18-SL-35 18-SL-36 18-SL-37 18-SL-37A(DUP) 1 &SL-38 18-SL-39 

Laboratory Sample No: 22506004 22506005 22506006 22506007 22506008 22507001 225o6009 22506010 

Collection Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 14AUG-92 14-AUG-92 14-AUG-92 14AUG-92 

Sample Depth (inches bls): 0 to 5 0 to 5 0 to 4 0 to 4 0 to 4 0 to 4 2 to 6 0 to 4 

Inorganic Analytes (mglkg) 

Aluminum 4,350 3,560 3,450 3,790 4,190 3,600 4,100 4,840 

Antimony __ -_ __ __ 3.2 J __ 

Arsenic __ __ 0.67 J -- 

Barium 46.1 22.6 J 15.1 J 24.6 J 8.2 J 7.2 J 7.7 J 5.6 J 

Beryllium __ __ 0.06 J 0.08 J _- -_ 0.06 J 

Cadmium - 1.9 0.84 J 1.4 

Calcium _- 147J __ 

Chromium 8.0 3.7 3.6 9.0 4.5 3.8 32 4.4 

Cobalt -- -_ __ 0.55 J -_ 

Copper 32.7 J 9.2 J 10.9 J 106J 5.6 

Iron 5,610 J 2,110 J 1,760 J 2,090 J 2,110 J 1,980 3,270 J 2,690 J 

Lead 44.9 23.4 99.5 42.8 43.1 __ 

Magnesium 192J 114 J 97.2 J 127J 119J 69.4 J 122J 75.8 J 

Manganese 57.2 J 28.8 J 23.8 J 21.3 J 15.7 J 13.8 125 J 58.8 J 

Mercury -_ .- -- 

Nickel __ 

Potassium 436 J 198J 170J 235 J _- __ 

Silver *- -- 

Sodium _- 185J 

Thallium __ __ __ -_ -_ 

Vanadium 5.0 J 4.5 J 4.8 J 4.2 J 6.0 J 5.2 J 6.3 J 7.0 J 

Zinc -- me 19J -_ __ 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Surface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18-SL-40 18-SL-41 18-SL-42 18-SL-43 18-SL-44 18-SL-45 18-SL-46 18-SL-47 

Laboratory Sample No: 22506011 22507002 22507007 22507008 22507009 22507010 225070011 22507012 

Collection Date: 14-AUG-92 14~AUG-92 14-AUG-92 14-AUG-92 14~AUG-92 14-AUG-92 14~AUG-92 14-AUG-92 

Sample Depth (inches bls): 2 to 8 2 to 5 oto 12 oto 12 oto 12 oto 12 oto 12 oto 12 

Inorganic Analvtes (mglkg) 

Aluminum 6,050 4,740 8,390 3,880 3,680 3,600 3,330 4,200 

Antimony __ __ -_ -- __ 

Arsenic 0.75 J 1.7 J 0.49 J 0.36 J 0.32 J 0.55 J 0.31 J 

Barium 5.9 J 6.4 J 7.0 J 5.7 J 10.3 J 25.4 J 2.5 J 5.3 J 

Beryllium 0.07 J __ 0.06 J __ 0.08 J 0.07 J 0.07 J 0.08 J 

Cadmium 38.8 0.95 J 1.2 0.69 J 

Calcium 245 J 116 J 79.3 J 98.3 J 232 J 157J 124 J 

Chromium 5.4 5.9 8.0 5.2 3.1 6.1 4.1 2.9 J 

Cobalt -_ 0.53 J 0.88 J 0.62 J l.OJ 0.74 J 0.54 J 0.62 J 

Copper __ 5.6 6.9 6.2 4.6 J 13.5 1.8 J 5.7 

Iron 3,880 J 2,840 4,500 2,270 2,350 2,050 2,700 2,370 

Lead _- 6.7 10.6 9.3 4.9 22.6 4.3 6.6 

Magnesium 83.2 J 140J 81.5 J 77.5 J 84.6 J 110 J 39.4 J 83.2 J 

Manganese 67.8 J 132 77.5 58.6 29.7 92.5 12.1 67.3 

Mercury __ __ -_ __ _- -- 

Nickel __ __ 2.9 J 3.3 J 2.7 J __ 3.1 J 

Potassium __ 145J 165J __ -_ 138J -- 

Silver -_ -_ _- __ __ __ -_ 

Sodium 171 J 147J 170J 227 J 260 J 181 J 175 J 

Thallium __ -_ 0.53 J -- __ __ __ 

Vanadium 9.5 J 7.4 J 12.1 5.6 J 5.2 J 5.3 J 7.1 J 5.5 J 

Zinc 14.9 J 25.8 J 20.1 J 5.7 J 21.9 J 7.8 9.3 J 

Notes: bls = below land surface. J = estimated value. 
mg/kg = milligrams per kilogram. DUP = duplicate. 
__ = concentration of analyte, if present, was less than detection limit. 



Table 5-8 
Summary of Organic Surface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Background 
Florida Soil Cleanup 

Analyte 
Detection Range of Detected USEPA Region Ill RBCs Target Levels 

of 
Limits Concentrations* 

Screening 
Detection’ Values’ 

Residential/Industrial4 Residential/Industrial/ 
Leachability5 

TCL Volatile Organic Compounds @g/kg) 

Acetone 2147 11 to 1,500 340 to 785 __ 7,8OO,WO/2W,OW,WO 77o,M)(3/5,5W,OOO/NA 

2-Butanone 8147 11 to 1,500 17 to 1,700 -_ 47,000,0W/1,000,000,000 4,8W,OOO/35,OOO,OOO/NA 

Carbon disulfide 8147 5 to 740 1 to 183* 7,800,000/200,000,000 2W,OOO/730,OOO/NA 

Ethylbenzene 10147 5 to 690 15 to 800 7,8W,OOO/2W,OOO,OOO 240,000/240,000/NA 

Methylene chloride 5147 5 to 800 58.5* to 86 _- 85,000/760,000 16,000/23,OOO/NA 

Toluene 11147 5 to 740 1 to 390 __ 16,000,000/410,000,000 3W,OOO/520,0W/NA 

Xylenes (total) 31147 5 to 690 1 to 7,000 160,000,000/4,1 W,OOO,OW 290,000/290,000/NA 

TCL Semivolatile Organic Compounds @g/kg) 

Benzo(a)anthracene l/47 350 to 20,000 3,025* -- 870/7,800 1,400/5,2W/NA 

Benzo(a)pyrene l/47 350 to 20,000 2,975* 871780 1 W/5W/NA 

bis(2-Chloroethoxy)methane l/47 350 to 20,000 440 __ 170,000/3,000,000/NA 

bis(2-Ethylhexyl)phthalate 15147 350 to 20,000 56 to 4,580* 80.3 46,WO/41O,OW 75,W0/230,OOO/NA 

Chrysene l/47 350 to 20,000 3,075* __ 87,000/78O,OW 140,000/510,000/NA 

Fluoranthene l/47 350 to 20,000 4,125* 3,1 W,OOO/82,WO,WO 2,8W,OOO/45,OOO,OOO/NA 

Fluorene l/47 350 to 20,000 440 3‘1 W,OOO/82,OOO,OW 2,100,000/24,000,000/NA 

PMethylnaphthalene Q/47 350 to 20,000 1,475* to 33,000 .- 1,6W,WO/41,WO,WO I ,500,000/l 5,OOO,OW/NA 

Naphthalene Q/47 350 to 20,000 990 to 8,000 1,600,000/41 ,WO,OOO 1 ,OOO,OOO/8,6W,OOO/NA 

Phenanthrene 3147 350 to 20,000 120 to 2,200 1 ,QOO,OOO/29,WO,OW/NA 

Pyrene 3147 350 to 20,000 1,515* to 6,950* __ 2,300,000/61,000,000 2,20O,000/40,000,0W/NA 

See notes at end of table. 



Table 5-8 (Continued) 
Summary of Organic Surface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Background 
Florida Soil Cleanup 

Analyte 
Detection Range of Detected USEPA Region Ill RBCs Target Levels 

of 
Limits Concentrations? 

Screening 
Detection’ Values3 

Residential/Industrial4 Residential/Industrial/ 
Leachability’ 

m (mglkgt 

TRPH 38148 1.7 to 1.9 2.9 to 23,500 __ __ 350/2,5W/NA 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 The range of detected concentration values indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the 
environmental sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
4 Source: USEPA Region Ill Risk-Based Concentrations Table (October 1, 1998). 
’ Source: Brownfields Cleanup Criteria Rule: Chapter 62-785, Florida Administrative Code, effective July 6, 1998, Florida Department of Environmental Protection. 
Subject: Soil and Groundwater Cleanup Target Levels (FDEP, 1998). 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
TCL = target compound list. 
,ug/kg = micrograms per kilograms. 
__ criteria not available. 
NA = not applicable. 
mg/kg = milligrams per kilograms. 
* = average of a sample and its duplicate. 
TRPH = total recoverable petroleum hydrocarbons. 



Table 5-9 
Summary of Inorganic Surface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Background 
Florida Soil Cleanup 

Analyte 
Detection Range of Detected USEPA Region Ill RBCs Target Levels 

of 
Limits Concentrations* 

Screening 
Detection’ Values3 

Residential/Industrial4 Residential/Industrial/ 
Leachability’ 

Inorganic Compounds (mglkg) 

Aluminum 47147 40 1,510 to 10,300* 13,500 78,000/2,000,000 72,000/l ,OW,OW/sPLPB 

Antimony 5147 2.6 to 12 3.2 to 5.9* 8 311820 26/240/NA 

Arsenic 35147 0.22 to 2 0.24 to 2.65* 2.6 0.4313.8 0.8/3.7/NA 

Barium 47147 40 to 40 2.5 to 277.5* 18.8 5,500/140,000 105/87,WO/NA 

Beryllium 23147 0.05 to 1 0.05* to 0.11 0.36 160/4,100 120/7W/NA 

Cadmium 23147 0.58 to 1 0.06” to 38.8 0.98 39/l ,000 75/l ,3W/NA 

Calcium 36 147 1,000 63 to 1,050 446 _- -_ I -/- 

Chromium 47147 2.0 1.5 to 52.95* 10 230/6,1 W 290/430/NA 

Cobalt 29147 0.34 to 10 0.4 to 5.45* 2.8 4,700/120,000 4,700/l lo,OOO/NA 

Copper 44147 5.0 1.8 to 521* 8 3,100/82,000 1o5/12,000/NA 

Iron 47147 20 1,140 to 46,650* 7,740 23,000/610,000 23,WO/490,000/SPLPs 

Lead 43147 1.0 3.2 to 164* 10.2 400 500/920/NA 

Magnesium 47147 1,000 33.8 to 587.5* 244 __ /-- -/- 

Manganese 47147 3.0 12.1 to 383* 324 1,6W/41,000 1 ,600/20,000/SPLPB 

Mercury 14147 0.01 to 0.12 0.05* to 0.19 0.12 -/- 3.7/28/NA 

Nickel 23147 2.3 to 8.0 2.5 to 12.15* 6.8 1,6W/41,WO 105/28,OOO/NA 

Jotassium 32147 129 to 1,000 138 to 2,895* 177 -/- + 

Silver l/47 0.32 to 2 0.35 0.7 39O/lO,OW 390/Q, 1 OO/NA 

Sodium 36147 1,000 137 to 401* 382 + + 

Thallium l/47 0.34 to 2 0.53 1.16 5.51140 + 

Vanadium 46147 10 2.4 to 12.1 19 550/l 4,000 15/7,700/6,WO 

Zinc 39147 4.0 4.3 to 552.5* 15.8 23,000/610,000 23,000/560,00O/NA 

See notes at end of table. 
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Table 5-9 (Continued) 
Summary of Inorganic Surface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
! The range of detected concentration values indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the 
environmental sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
;creening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
’ Source: USEPA Region III Risk-Based Concentrations Table (October 1, 1998). 
’ Source: Brownfields Cleanup Criteria Rule: Chapter 620785, Florida Administrative Code, effective July 6, 1998, Florida Department of Environmental Protection. Subject: 
Soil Cleanup Target Levels. 
’ Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using toxicity characteristic leaching 
arocedure in the event oily wastes are present. 

Votes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
mg/kg = milligrams per kilograms. 
* = average of a sample and its duplicate. 
SPLP = synthetic precipitation leaching procedure. 
__ = criteria not available. 



detection concentrations, and comparison to background screening values, USEPA 
Region III risk-based concentrations (RBCs) for residential and industrial 
screening criteria (USEPA, 1998) and FDEP residential and industrial soil cleanup 
target levels (SCTLs) (FDEP, 1998). The complete analytical results for soil 
samples collected at Site 18 are presented in Appendix C; the sample collection 
locations are shown on Figure 3-l. 

n 

Organic analytes detected in surface soil samples consist of 7 VOCs, 11 SVOCs, 
and TRPH. Two SVOCs, TRPH, and four inorganics exceed either Florida or Federal 
screening criteria and are described below. The other VOCs and SVOCs did not 
exceed their respective Florida or Federal screening criteria. No pesticides or 
PCBs were detected in the surface soil sample collected from Site 18. 

TCL SVOCs. Benzo(a)anthracene and benzo(a)pyrene were detected in surface soil 
samples at concentrations exceeding their respective USEPA Region III risk-based 
target goals and Florida SCTLs. 

Benzo(a)anthracene was detected in one surface soil sample (18-SL-23) at a 
concentration of 1,300 micrograms per kilogram (pg/kg) exceeding the residential 
and industrial USEPA Region III RBCs (870 and 7,800 pg/kg, respectively), but was 
not detected in the duplicate sample (18-SL-23A). Benzo(a)pyrene was detected 
in surface soil sample 18-SL-23 at 1,200 pg/kg exceeding the Florida residential 
and industrial SCTLs (100 and 500 pg/kg, respectively) and the USEPA Region III 
RBCs (87 and 780 pg/kg, respectively), but was not detected in the duplicate 
sample (18-SL-23A). 

TRPH TRPH were detected in eighteen surface soil samples at concentrations 
exceeding Florida SCTL of 350 milligrams per kilogram (mg/kg). The highest 
concentration (23,500 mg/kg) was detected in surface soil sample 18-SL-15. 

f-7 

Inorganics and Cyanide. Twenty-two TAL inorganics were detected in the surface 
soil samples. Four inorganics (arsenic, barium, copper, and iron) exceeded the 
Florida residential SCTLs and/or USEPA Region III RBCs (Table 5-9). 

Arsenic exceeded the Florida residential soil screening criteria (0.8 mg/kg) in 
29 surface soil samples. Arsenic exceeded the USEPA Region III residential soil 
screening criteria (0.43 mg/kg) in five surface soil samples and one duplicate 
sample. 

Barium was detected at 198 mg/kg in surface soil sample 18-SL-23 and at 290 mg/kg 
in sample 18SL-31A, exceeding the Florida residential SCTL of 105 mg/kg. 

Copper was detected in two surface soil samples, 18-SL-OlA (duplicate of 18-SL- 
01) and in 18-SL-31A (duplicate of IS-SL-31), at concentrations of 864 and 314 
mg/kg, respectively, which exceed the Florida residential SCTL criteria of 105 
mg/kg ; however, copper was detected below the Federal residential screening 
criteria. 

Iron exceeded both the Florida and Federal residential SCTL criteria (23,000 
mg/kg) in surface soil sample 18-SL-10 (35,600 mg/kg), 18-SL-23A (duplicate of 
18-SL-23) (23,500 mg/kg), andin18-SL-31 (41,600 mg/kg) and its duplicate sample 
18-SL-31A (51,700 mg/kg). 

f---y 
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5.4 SUBSURFACE SOIL ANALYTICAL RESULTS. Twenty-four subsurface soil samples 
and two duplicate samples were collected from depths ranging from 5 to 42 feet 
bls. Tables 5-10 and 5-11 present concentrations of organic and inorganic 
analytes, respectively, detected in all Site 18 subsurface soil samples. Tables 
5-12 and 5-13 summarize the frequency of detection, range of detection limits, 
range of detection concentrations, and comparison to background screening values, 
USEPA Region III RBCs for residential and industrial screening criteria (USEPA, 
1998), and FDEP residential and industrial SCTLs (FDEP, 1998). The complete 
analytical data for Site 18 subsurface soils are provided in Appendix C and the 
location of the subsurface soil samples is shown on Figure 3-2. 

Organic analytes detected in subsurface soil samples consist of four VOCs, eight 
svocs ) and three pesticides. No VOCs, SVOCs, pesticides, or PCBs exceeded 
Florida or Federal residential or industrial screening criteria. 

TRPH was detected in 18 of 24 subsurface soil samples and 2 duplicates (Table 
5-10). Ten samples exceeded the Florida SCTL (FDEP, 1998) for residential 
screening criteria (350 mg/kg), and two samples and a corresponding duplicate 
exceeded the Florida industrial screening criteria (2,500 mg/kg) (Table 5-10). 

Inorzanics. Twenty-one inorganic analytes were detected in the subsurface soil 
samples (Table 5-11). Arsenic was detected in 12 subsurface soil samples at 
concentrations that exceeded the Federal residential screening criterion for 
arsenic and in 10 subsurface soil samples that exceeded the Florida SCTL for 
arsenic. No samples contained inorganic analytes at concentrations that exceeded 
either Federal or Florida industrial screening criteria. 

5.5 GROUNDWATER ANALYTICAL RESULTS. The groundwater assessment at Site 18 
consisted of collecting groundwater samples from three onsite monitoring wells 
(WHF-18-1, WHF-18-2, andWHF-18-3) during two separate events: Phase IIA (October 
of 1993) and IIB (July of 1996). The locations of the Site 18 monitoring wells 
are shown on Figure 3-3. 

5.5.1 Phase II Groundwater Samples Table 5-14 presents field parameter data, 
and Table 5-15 presents the analytical results for groundwater samples collected 
at Site 18 during the Phase IIA and IIB sampling events. Below is a discussion 
of the field parameters and analytical results for the Phase IIA and IIB sampling 
events. 

Field Parameters. Field parameter results are presented in Table 5-14. The pH 
values for groundwater samples collected at Site 18 in July of 1996 ranged from 
2.86 to 6.88 standard units (SUs), which is lower than the NAS Whiting Field 
shallow background monitoring wells average pH of approximately 5.2 SUs. 
Therefore, groundwater samples collected from background wells are below the 
lower range for the Florida secondary drinking water requirements of 6.5 SUs. 

The temperature measurements ranged from 22.0 to 27.7 degrees Celsius, and the 
specific conductance ranged from 16 to 26.6 micromhos per centimeter. 

Turbidity measurements for Phase IIA groundwater samples ranged from 2.97 to 
1,370 nephelometric turbidity units (NTUs). Turbidity measurements for Phase IIB 
groundwater samples, collected using low flow sampling methods, ranged from less 
than 1.0 to 7.1 NTUs. All Phase IIB groundwater samples had turbidity 

. measurements below 10 NTUs. 

WHF-S18.RI 
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Table S-10 
Summary of Organic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18SBl-5-7 18SBl-lo-12 18882-5-7 18SB2-lo-12 18582-15-17 18882-20-22 18SB4-5-7 

Laboratory Sample No: 34807015 34807016 34807017 34807018 34807019 34807020 34815001 

Collection Date: 05-JAN-93 05-JAN-93 05 JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 06 JAN-93 

Sample Depth (ft bls): 5to7 10 to 12 5 to 7 10 to 12 15 to 17 20 to 22 5 to 7 

Volatile Organic Comoounds @g/kg) 

Acetone 58 26 24 __ 77 
2 

2-Butanone __ __ 

4-Methyl9-pentanone __ -_ __ -_ 

Xylenes (total) _- -- __ -- _- 

Semivolatile Organic Compounds kg/kg) 

Phenol -_ _- _- __ __ 

4-Methylphenol __ -_ _- __ _- 

Naphthalene - -- _- __ 

2-Methylnaphthalene -_ 970 

Dimethylphthalate __ 40 J __ __ 

Dibenzofuran __ 

Ruorene __ __ __ 

Phenanthrene _- -. 

Pesticides and PCBs @g/kg) 

4,4’-DDD __ __ 

4$-DDE 4.1 J _- __ -_ 

4,4’-DDT _- __ __ __ 

Total Recoverable 2.3 3.6 2,660 298 4.9 544 
Petroleum Hydrocarbons (mglkg) 

See notes at end of table. .5 



Table 5-10 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18SB4-IO-12 18SB4-15-17 18884-25-27 18584-35-37 18884-40-42 18SB6-5-7 18SB6-lo-12 

Laboratory Sample No: 34815002 34815003 34815004 34815005 34815006 34807001 34807002 

Collection Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 &JAN-93 05-JAN-93 

Sample Depth (ft bls): 10 to 12 15 to 17 25 to 27 35 to 37 40 to 42 5 to 7 10 to 12 

Volatile Organic Compounds @g/kg) 

Acetone _- __ 210 __ -_ 

PButanone __ -_ __ __ 21 J -- 

4-Methyl-bpentanone 3.0 J __ -_ -- 

Xylenes (total) 16 __ -- __ __ 8,700 

Bemivdatile Organic Compounds @g/kg) 

Phenol __ -_ __ -- 

4Methylphenol __ 1lOJ -- 

Naphthalene 720 1,100 -. 230 J 16,000 J 

BMethylnaphthalene 1,700 3,100 830 37,000 J 

Dimethylphenol - -_ -_ __ __ 

Dibenzofuran -- __ __ 

Fluorene 79 J __ -- 

Phenanthrene __ -_ 42 J _- 

Pesticides and PCBs @g/kg) 

4,4’-DDE __ -_ 5.5 J _- 

4,4’-DDD _- __ __ 

4,4’-DDT __ 21 J __ 

Total Recoverable 1,250 612 41.2 _- 901 5,420 

Petroleum Hvdrocarbon (mglkg) 

See no?es at end of table, 



Table 5-10 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18SB6-IO-12A(DUP) 18SB6-15-17 18SB6-20-22 18587-5-7 18SB7-15-17 18SB8-5-7 18SEf8-5-7A(DUP) 

Laboratory Sample No: 34807003 34807004 34807005 34807007 34807006 3479001 3479002 

Collection Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 04-JAN-93 04-JAN-93 

Sample Depth (ft bls): 10 to 12 15 to 17 20 to 22 5to 7 15 to 17 5 to 7 5 to 7 

Volatile Organic Compounds @g/kg) 

Acetone -_ 20 IOJ -_ 150 __ __ 

2-Butanone _- -_ __ __ 12 6J 

4-Methyl-P-pentanone __ __ __ 17 6J 

Xylenes (total) 5,600 J _- __ __ 

Semivolatile Organic Compounds @g/kg) 

Phenol __ __ - __ 

4-Methylphenol __ __ __ __ 

Naphthalene 14,000 J 680 __ 

P-Methylnaphthalene 29,000 J __ __ 86 J __ 

Dimethylphthalate _- -- _- -- __ 

Dibenzofuran 850 J 63 J __ 

Fluorene 570 J __ -_ __ 

Pesticides and PCBs @g/kg) 

4,4’DDE __ __ I - -- __ 

4,4’DDD -_ __ 

4,4’DDT __ __ __ 

Total Recoverable 7,190 311 2.4 42.4 7.3 86 J 126 
Petroleum Hvdrocarbon (ma/kg) 

See notes at end of table. 



Table 5-10 (Continued) 
Summary of Organic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18SB8-lo-12 18588-15-17 18SB9-5-7 18889-15-17 18SBlO-5-7 

Laboratory Sample No: 34799002 34799003 34807013 34807014 34799001 

Collection Date: 04-JAN-93 04-JAN-93 05-JAN-93 05-JAN-93 04-JAN-93 

Sample Depth (ft bls): 10 to 12 15 to 17 5 to 7 15 to 17 5 to 7 

Volatile Organic Compounds @g/kg) 

Acetone __ __ __ 93 130 

2-Butanone -_ __ __ 

4-Methyl-2-pentanone __ _- -_ __ -- 

Xylenes (total) 800 J _- -_ 

Semivolatile Organic Compounds @g/kg) 

Phenol -_ __ __ __ 

4-Methylphenol - _- __ 

Naphthalene __ -- 

2-Methylnaphthalene 910 170J __ __ 

Dimethylphthalene __ _- _- 

Dibenzofuran __ _- __ 

Fluorene 56 J -- __ 

Pesticides and PCBs @g/kg) 

4,4’-DDE __ - __ __ 

4,4’-DDD - __ -- __ 

4,4’-DDT __ __ __ 

Total Recoverable 671 535 __ __ 

Petroleum Hvdrocarbon (mglkgf 

Notes: ,ogg/kg = micrograms per kilogram. DDE = dichlorodiphenyldichloroethene. 
- = concentration of analyte, if present, was less than detection limit. DDT = dichlorodiphenyltrichloroethane. 
J = estimated value. mg/kg = milligrams per kilogram. 
PCB = polychlorinated biphenyl. DUP = duplicate. 
DDD = dichiorodiphenyidichioroethane. 



Table 5-l 1 
Summary of Inorganic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 18SBl-5-7 IBSBl-IO-12 18SB2-5-7 18SB2-IO-12 18582-15-17 18S!32-20-22 18584-5-7 

Laboratory Sample No: 34807015 34807016 34807017 34807018 34807019 34807020 34815001 

Collection Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 06-JAN-93 

Sample Depth (ft bls): 5 to 7 10 to 12 5 to 7 10 to 12 15 to 17 20 to 22 5 to 7 

Inorganic Analvtes (mglkg) 

Aluminum 1,940 3,290 947 6,280 1,640 2,010 2,330 

Arsenic 1.1 J 1.6 J 0.6 J 1.6 J 0.63 J 1.2 J 0.66 J 

Barium 4.7 J 4.0 J 2.0 J 3.2 J l.OJ 2.1 J 7.1 J 

Beryllium 0.09 J __ 0.06 J 

Calcium 52.4 43.3 J -- 14.7 J 68.2 J 

Chromium f.6J 2.9 1.7J 5.2 2.2 2.7 3.5 

Cobalt 0.6 J 0.71 J _- 0.89 J 0.86 J -- __ 

Copper 0.47 J 2.8 J 0.36 J 1.6 J 0.82 J -- 7.0 

Iron 1,640 3,130 810 4,140 1,200 1,890 2,410 

Lead 1.4 1.7 0.45 J 0.85 -_ 0.67 3.8 

Magnesium 44.6 J 30.1 23.4 J 52.5 J 16.5 J 11.1 J 151 J 

Manganese 14.8 18.4 8.3 11.1 4.6 7.1 16.7 

Mercury 0.04 J 0.05 -- 0.02 J 

Nickel 2.9 J -_ -_ __ 

Potassium __ 119J _- 109J 

Selenium _- __ _- 

Silver _- __ __ 

Sodium __ __ _- -- __ 

Vanadium 2.9 J 6.2 J 1.4J 11 3.3 J 7.9 J 4.3 J 

Zinc 2.1 J 2.1 J 1.1 J 2.4 J 0.78 J 0.65 J 4.5 

Cyanide 0.52 J 0.6 J 0.75 0.5 J 0.55 J 0.27 J 0.7 J 

See notes at end of table. 



Table 5-l 1 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Sample Identifier: 18SB4-IO-12 18584-15-17 18584-25-27 18884-35-37 18SB4-40-42 18SB6-5-7 18SB6-10-12 

Laboratory Sample No: 34815002 34815003 34815004 34815005 34815006 34807001 34807002 

Collection Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 05JAN-93 05-JAN-93 

Sample Depth (ft bls): 10 to 12 15 to 17 25 to 27 35 to 37 40 to 42 5 to 7 10 to 12 

Inorganic Analvtes (mglkg) 

Aluminum 1,830 1,170 1,360 362 11,100 4,530 2,630 

Arsenic 0.78 J 0.56 J 0.5 J’ - 2.0 J 1.2 J 0.65 J 

Barium 2.5 J 1.6 J 4.1 J 1.2 J 33.3 J 5.2 J 2.1 J 

Beryllium -- _- _- 0.14 J 

Calcium _- __ -_ 141 J 180 J 9.4 J 

Chromium 2.0 J 2.3 2.9 1.2J 39.7 6.2 3.2 

Cobalt -_ __ -_ 0.71 J __ 

Copper -- __ 3.0 J 4.1 J 1.7 J 

Iron 1,490 933 431 225 4,360 4,570 1,590 

Lead 1.5 0.97 2.0 0.34 J 14.5 4.9 1.8 

Magnesium 39 J 19.9 J 16.5 J 300J 99.2 J 39.5 

Manganese 6.4 2.8 J 1.6 J 0.44 J 7.3 63 6.4 

Mercury __ -- __ 0.1 J -_ 

Nickel -_ - _- __ __ _- 

Potassium __ 11OJ 823 J 873 J 471 J 

Selenium -_ __ __ __ 1.1 J 

Silver _- __ __ __ -- 

Sodium _- -_ 25.6 J 29.8 J 13.3 J 

Vanadium 3.9 J 2.3 J 4.6 J 1.2 J 39.3 14.1 6.9 J 

Zinc 2.0 J 2.3 J 0.67 J l.OJ 2.3 J 1.4 J 1.6 J 

Cyanide 0.49 J 0.56 J 0.57 J 0.53 J 0.7 J 0.44 J 0.43 J 

See notes at end of table. 
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Table 5-l 1 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Sample Identifier: 

Laboratory Sample No: 

Collection Date: 

Sample Depth (ft bls): 

Inorganic Analvtes lmglkg) 

Afuminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

Cyanide 

See notes at end of table. 

860 

0.58 J 

0.72 J 

-_ 

1.4 J 

__ 

1.2 J 

528 

1.6 

12.9 J 

2.8 J 

211 J 

_- 

__ 

__ 

2.0 J 

0.73 J 

0.42 J 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

18SB6-15-17 18886-20-22 18887-5-7 

34807004 34807005 34807007 

05-JAN-93 05-JAN-93 05-JAN-93 

15 to 17 20 to 22 5 to 7 

18SB7-15-17 i asBa-5-7 

34807006 3479001 

05-JAN-93 04-JAN-93 

15 to 17 5to 7 

18SB8-5-7A(DUP) 

3479002 

04-JAN-93 

5 to 7 

1,000 1,020 

__ __ 

0.66 J 0.46 J 

__ _- 

__ -_ 

1.4 J 1.8 J 

_- 0.42 J 

633 558 

0.63 0.3 J 

4,680 

0.9 J 

4.7 J 

0.07 J 

7.3 J 

4.5 

0.61 J 

1.7 J 

3,020 

1.6 

2,010 

0.65 J 

0.55 J 

__ 

_- 

2.7 

-_ 

1,250 8,620 J 

1.4 4.8 J 

10,000 J 

3.5 J 

7.6 J 

0.09 J 

-_ 

7.9 

1.0 J 

3,660 J 

2.9 J 

5.9 J 

0.09 J 

3.8 

0.53 J 

__ 

4,190 J 

3.7 J 
8.9 J 73.6 J __ __ _- 

1.1 J 77 J 22.1 2.4 J ia 8.9 

__ __ 

__ 

189 J 

2.7 J -_ __ 

1,150 1,220 

__ __ __ 1.4 J l.OJ 

_- __ __ _- 

__ -- __ 

2.4 J 2.5 J a.4 J 4.3 J 21.5 11.9 
1.1 J 1.2 J 2.9 J 0.63 J __ __ 

0.44 J 0.38 J 0.41 J 0.42 J __ -- 
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Table 5-l 1 (Continued) 
Summary of Inorganic Analytical Results Detected in Site 18 Subsurface Soil Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: lSSB&IO-12 18SB8-15-17 18889-5-7 18SB9-15-17 18S610-5-7 

Laboratory Sample No: 34799002 34799003 34807013 34807014 34799001 

Collection Date: 04-JAN-93 04-JAN-93 05-JAN-93 05-JAN-93 04-JAN-93 

Sample Depth (ft bls): 10 to 12 15 to 17 5 to 7 15 to 17 5 to 7 

Inorganic Analytes (mglkg) 

Aluminum 2,480 8,460 5,910 1,430 2,560 

Arsenic 1.0 J 1.7 J 3.0 0.57 J 2.2 J 

Barium 4.7 J 7.8 J 0.8 J 4.7 J 

Beryllium __ 0.07 J __ __ 

Calcium 17.6 J 9.9 J 14.6 J 35.1 J 

Chromium 8.6 9.5 4.9 1.6 J 10.4 

Cobalt __ 0.88 J 

Copper 0.5 J 1.1 J 1.4 J 0.56 J 0.8 J 

Iron 4,000 7,610 4,640 873 5,350 

Lead 4.7 2.9 11.1 1.0 5.1 

Magnesium 19.2 J 87.6 J 26.1 J 

Manganese 2.9 J 15.5 23.2 2.0 J 16.2 

Mercury -_ 0.05 J -- 

Nickel __ __ 

Potassium 1,230 841 J 312 J 202 J 637 J 

Selenium -- __ __ 

Silver -_ 0.57 J __ 

Sodium 17.6 J 16.3 J 

Vanadium 15.8 23.3 10.3 J 3.2 J 23.9 

Zinc 0.58 J 13.1 3.1 J 0.93 J 0.84 J 

Cyanide 0.41 J 0.41 J 3.3 0.51 J 0.43 J 

Notes: ft bls = feet below land surface. -- = concentration of analyte, if present, was less than detection limit. 
mg/kg = milligrams per kilogram. DUP = duplicate. 
J = estimated value. 



Table 5-12 
Summary of Organic Subsurface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Background 
Florida Soil Cleanup 

Analyte of 
Detection 

Detected Screening 
USEPA Region Ill RBCs Target Levels 

Detection’ 
Range 

Concentrations Values’ 
Residential/Industrial3 Residential/Industrial/ 

Leachability’ 

Volatile Organic Compounds @g/kg) 

Acetone ii/26 10 to 7,100 24 to 130 NA 7,800,000/200,000,060 770,000/5,500,000/NA 

2-Butanone 3126 10 to 7,100 9* to 21 NA 47,000,000/1 ,ooo,ooo,ooo 4,800,000/35,000,000/NA 

4-MethylQ-pentanone 3/26 10 to 7,100 3 to 11.5* NA 6,300,000/160,000,000 280,000/l ,9OO,OOO/NA 

Xylenes (total) 4126 10 to 7,100 16 to 7,150* NA 160,000,000/4,100,000,000 290,000/290,000/NA 

Semivolatile Organic Compounds @g/kg) 

Dibenzofuran 2126 340 to 7,200 2,230* NA 310,000/8,200,000 270,000/4,400,000/NA 

Dimethylphthalate l/26 340 to 7,200 40 NA 780,000,000/20,000,000,000 1,600,000/1,600,000/NA 

Fluorene 3/26 340 to 7,200 56 to 2,090* NA 3,100,000/82,000,000 2,100,000/24,000,000/NA 

2-Methylnaphthalene. 9126 340 to 7,200 136* to 33,000* NA 1,600,000/41 ,OOO,OOO 1,500,000/15,000,000/NA 

4-Methylphenol 3126 340 to 7,200 110 to 265* NA 390,000/10,000,000 220,000/2,400,000/NA 

Naphthalene 6126 340 to 7,200 230 to 15,000* NA 1,600,000/41 ,OOO,OOO 1 ,OOO,OOO/8,6OO,OOO/NA 

Phenanthrene 2126 340 to 7,200 42 to 58 NA + 1,900,000/29,000,000/NA 

Phenol 2/26 340 to 7,200 94.5* NA 47,000,000/1,200,000,000 9oo,oOO/39O,OOO,OOO/NA 

Pesticides and PCBs @g/kg) 

4,4’-DDD l/26 3.4 to 4.4 4.1 NA 2,700/24,000 4,500/17,000 

4,4’-DDE l/26 3.4 to 4.4 5.5 NA 1,900/17,000 3,200/12,00O/NA 

4,4’-DDT l/26 3.4 to 4.4 21 NA 1,900/17,000 3,200/13,00O/NA 

Other (mglkg) 

Total recoverable ii/13 1,800 to 1,900 2,300 to 6,300,000* NA -/-- 350/2,6OO/NA 
petroleum hydrocarbons 

See notes at end of table. 
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Table 5-12 (Continued) 
Summary of Subsurface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ Source: USEPA Region Ill Risk-Based Concentrations Table (October 1, 1998). 
’ Source: Brownfields Cleanup Criteria Rule: Chapter 62-785, Florida Administrative Code, effective July 6, 1998, Florida Department of Environmental Protection, Subject: Soil 
Cleanup Target Levels. I 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 18SBl-5-7, 18SBl-10-12, 18882-5-7, 18SB2-10-12, 18SB2-15-17, 18SB2-2022, 18SB4-6-7, 18SB4-10-12, 18SB4-15-17, 18884-25-27, 18SB4-36-37, 18SB4-40- 
42, 18SB6-5-7, 18SB610-12, 18SB6-15-17, 18886-20-22, 18887-5-7, 18SB7-15-17, 18SB8-5-7, 18888-10-12, 18SB8-15-17, 18SB9-5-7, 18SB9-15-17, and 18SBlO-5-7, 
18SBlO-5-7RE. 
Duplicate samples: 18SB6-W-VA, and 18SB8-5-7A, 18SB8-5-7ARE, 
Background samples: BKBOOIOI, BKB00102, BKBOO201, BKBO0202, BKB00301, BKB00302, BKBOO401, BKBO0402, BKBOO501, BKBOO601, BKBO0602, BKBOO701, and 
BKBOO702. 
Background duplicate samples: BKBO0401 D, and BKBOO602D. 

USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentrations. 
&kg = micrograms per kilogram. 
- = criteria not available. 
NA = not applicable. 
* = average of a sample and its duplicate. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram, 
DDD = dichlorodiphenyldichloroethane. 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 



Table 5-13 
Summary of Inorganic Subsurface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Detected Background 
florida Soil Cleanup 

Analyte 
Reporting USEPA Region Ill RBCs Target Levels 

of 
Limit Range 

Concentrations Screening 
Detection’ Range’ Concentration3 

Residential/Industrial4 Residential/lndustriaf/ 
Leachability’ 

Inorganic Analvtes (mg/kgJ 

Aluminum 26126 40 to 40 382 to 11,100 27,800 78,000/2,006,000 72,000/l ,OQO,OOO/SPLPs 

Arsenic 23126 2 to 2 0.5 to 3.5 6.2 0.4313.8 0.8/3.7/NA 

Barium 26126 40 to 40 0.46 to 33.3 15.8 5,500/140,000 105/87,OOQ/NA 

Beryllium 7126 1 to 1 0.06 to 0.14 0.26 160/4,100 120/7OO/NA 

Calcium 13126 1,000 to 1,000 7.3 to 180 444 + _- __ I 

Chromium 26126 2 to 2 1.2 to 39.7 22.8 230/6,X-O 290/430/NA 

Cobalt 1 O/26 10 to 10 0.53 to 1 1.5 4,700/120,000 4,700/l lO,CtIlO/NA 

Copper 17126 5 to 5 0.36 to 7 8.8 3,100~82,000 105/12,OOO/NA 

Cyanide 24126 0.5 to 1 0.27 to 3.3 ND 1,600/41,000 30/5,OOO/NA 

Iron 26/26 20 to 20 225 to 8,620 18,110 23,000/610,000 23,000/496,000/SPLP~ 

Lead 25 126 0.6 to 1 0.3 to 14.5 a.4 400 500/920/NA 

Magnesium 20126 1,000 to 1,000 a.9 to 300 272 -/-- _- l- 
Manganese 26126 3 to 3 0.44 to 63 42.6 1,600/41,000 1 ,600/20,000/SPLPB 

Mercury 5126 0.1 to 0.1 0.02 to 0.1 ND +- 3.7/28/NA 

Nickel 2126 8 to 8 2.7 to 2.9 5 1,600/41,000 105/28,OWJ/NA 

Potassium 15126 1,000 to 1,000 109 to 1,230 iai -/- -/- 

Selenium 3126 1 to 1 1 to 1.4 0.3 390/10,000 39O/lO,OOO/NA 

Silver l/26 2 to 2 13.3 t0 29.8 0.7 390/10,000 390/9,1OO/NA 

Sodium 5126 1,000 to 1,000 1.2 to 39.9 ND -l- -/- 

Vanadium 26126 10 to 10 0.58 to 13.1 45 550/14,000 15/7,700/6,000 

Zinc 24126 4 to 4 2.3 to 7,190 13.6 23,000/610,000 23,000/560,OOO/NA 

See notes at end of table. 



Table 5-13 (Continued) 
Summary of Inorganic Subsurface Soil Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
* The range of detected concentration values indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the 
environmental sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
’ Source: USEPA Region Ill Risk-Based Concentrations Table (October 1, 1998). 
’ Brownfields Cleanup Criteria Rule: Chapter 62-785, Florida Administrative Code, effective July 6, 1998, Florida Department of Environmental Protection, Subject: Soil 
Cleanup Target Levels. 
’ Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using toxicity characteristic leaching 
procedure in the event oily wastes are present. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 18881~6-7, 18SBl-W-12, 18SB2-5-7, 18882-10-12, 18SB2-15-17, 18582-20-22, 1888467, 18SB4-10-12, 18SB4-15-17, 18884-25-27, 18584-35-37, 18384-46 
42, 18586-5-7, 18SB6-10-12, 18SB6-15-17, 18886-20-22, 18887-5-7, 18SB7-15-17, l&%8-5-7, 18888-10-12, 18888-15-17, 18SB9-5-7, 18569-15-17, and 18SBiO-6-7, 
18SBlO-57RE. 
Duplicate samples: 18SB6-IO-12A, and 18SB8-5-7A, 18SB85-7ARE. 
Background samples: BKBOOIOI, BKBO0102, BKB00201, BKBO0202, BKBOO301, BKB00302, BKBOO401, BKBO0402, BKBOO501, BKBOO601, BKBO0602, BKBOO701, and 
BKBO0702. 
Background duplicate samples: BKB00401D, and BKBOO602D. 

USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
mg/kg = milligrams per kilogram. 
SPLP = synthetic precipitation leaching procedure. 
NA = not applicable. 
- = criteria not available. 
ND = not detected in any background sample. 



Table 5-14 
Summary of Groundwater Field Parameters, Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well 
Designation 

Date Sampled 
(E) 

Phase IIA 

WHF 18-1 21 -act-93 4.77 

WHF 18-2 21 -act-93 4.45 

WHF 18-3 25act-93 4.86 

Phase IIB 

WHF 18-1 29-Jul-96 6.88 

WHF 18-2 26-Jul-96 2.86 

WHF 18-3 24-Jul-96 4.95 

Notes: SU = standard unit. 
OC = degrees Celsius. 
pmhos/cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 
DO = dissolved oxygen. 
-_ = not measured. 
< = less than. 

Temperature 

PC) 

24.3 

23.8 

22 

24.1 

25.4 

27.7 

Specific 
Conductance 
bmhos/cm) 

26.6 

29 

18 

22 

24 

16 

Turbidity 

(NW 

2.97 

1,370 

1,192 

cl.0 

1.0 

7.1 
” 

DO 
(percent) 

-- 

_- 

8.0 

5.3 

4.5 
.* 

n n 

WHF-SlS.RI WHF-SlS.RI 
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Table 515 
Summary of Analytical Results Detected in Site 18 Groundwater Samples 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Phase: Phase IIA Phase IIB 

Location Identifier: WHF18-1 WHFl8-2 WHF18-3 WHFlS1 WHFl&2 WHF18-3 

Sample Identifier: WHFl&1 WHFl8-2 WHF18-3 18GOOlOl 18GOO201 18G0IO301 

Laboratory Sample Number: 90181002 90181003 90186001 RB920002 RB887018 RB8137011 

Date Sampled: 21 -OCT-93 21 -OCT-93 25OCT-93 29JUL-96 26-JUL-96 24-JUL-96 

Semivolatile organic ComDounds (pg/t) 

bis(2-Ethylhexyl)phthalate 3J 2J 

Pesticides and PCBs lpglf) 

4,4’-DDT 0.072 J 0.035 J 

Inorganic Anal-es (IrglL) 

Aluminum 68.4 J 13,700 10,200 73.5 J 78.2 J 

Arsenic 2.1 J 

Barium 42.7 J 64.5 J 29 J 46.9 J 36.9 J 16.2 J 

Beryllium -_ 0.41 J 0.82 J 

Cadmium 1.4 J 

Calcium 1,910 J 705 J 345J 4,860 J 611 J 4!37 J 

Chromium 70.8 32.6 3.7 J __ 

Cobalt 4.5 J 2.4 J -_ 

Copper 43.5 J 2.5 J 

Iron 73.2 J 24,800 61,800 60.2 J 

Lead 7.4 5.2 

Magnesium 1,000 J 1,170 J 650 J 854 J 999 J 4!39 J 

Manganese 6.1 J 74.1 31.4 7.4 J 8.4 J 21.7 J 

Mercury 0.2 J 0.11 J _- 

Nickel 28 J 15.2 J 11.9 J -- 

Potassium 775J 2,120 J 685 J 1,330 J 962 J 594 J 

Silver 2.9 J 

Sodium 1,670 J 1,430 J 1,320 J 1,410 J 1,020 J 688 J 

Vanadium 94.8 133 1.2J __ 

Zinc 29 461 37 55.8 

Notes: ,cg/.f = micrograms per liter. 
__ = concentration of analyte, if present, was less than detection limit. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethene. 

WHF-SlS.RI 
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Groundwater samples collected during Phase IIB were collected using the low flow 
sampling process. This procedure resulted in less turbid groundwater samples for 
the Phase IIB sampling event as compared to the groundwater samples collected 
during Phase IIA. Because the low flow sampling method produces less turbid 
samples that are more representative of the surficial aquifer than those obtained 
with a bailer, the preferred data set was from the Phase IIB sampling event. The 
number and concentration of inorganic analytes detected in groundwater samples 
collected during the 1996 sampling event are generally lower than the correspond- 
ing samples collected during the 1993 sampling event. 

Phase IIA Sampling Event. No VOCs, SVOCs, or PCBs were detected in any of the 
groundwater samples collected at Site 18 during the October 1993 sampling event. 
The pesticide 4,4'-DDT was detected in groundwater samples collected from two 
monitoring wells (WHF-18-1 and WHF-18-2) (Table 5-15). The detected concentra- 
tions (0.072 and 0.035 pg/R, respectively) of the analyte did not exceed either 
Florida groundwater cleanup target levels (GCTLs) or Federal maximum contaminant 
levels (MCLs) (Table 5-16). 

Eighteen inorganic analytes were detected in groundwater samples collected during 
Phase IIA from Site 18 monitoring wells (WHF-18-1, WHF-18-2, and WHF-18-3) (Table 
5-15). Eight inorganic analytes, including aluminum, chromium, copper, iron, 
manganese, potassium, vanadium, and zinc were detected at concentrations 
exceeding the background screening criteria. Three analytes (aluminum, iron, and 
manganese) were detected at concentrations exceeding Federal MCLs. Four analytes 
(aluminum, iron, manganese, and vanadium) were detected at concentrations 
exceeding Florida GCTLS (Table 5-16). 

Groundwater samples collected during Phase IIA were collected using bailers and 
were likely turbid. These groundwater samples were not filtered and are not 
likely representative of actual groundwater conditions. Subsequent sampling 
conducted during Phase IIB used low flow methods that resulted in a reduction in 
detected inorganic analytes as described below. 

Phase IIB Sampling Event. No VOCs, pesticides, or PCBs were detected in 
groundwater samples collected frommonitoringwells WBF-18-l (18GOOlOl), WHF-18-2 
(18G00201), or WHF-18-3 (18G00301) during the July 1996 sampling event (Table 5- 
15). One SVOC (bis(2-ethylhexyl)phthalate) and 18 inorganic analytes were 
detected in the Phase IIB groundwater samples. 

Semivolatile Organic Compounds. One SVOC (bis(2-ethylhexyl)phthalate) was 
detected in two groundwater samples collected from monitoring wells WHF-18-l and 
WHF-18-3 at Site 18. The detected concentrations of 3 and 2 pg/R, respectively, 
were below the Florida GCTL and Federal MCL (Table 5-16). Bis(2-ethylhexyl)- 
phthalate is a commonly recognized field or laboratory derived contaminant 
according to USEPA's CLP Functional Guidelines for Organic Data Review (USEPA, 
1991b). 

Inorganic Analytes. Eighteen inorganic analytes, including aluminum, barium, 
cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, potassium, silver, sodium, vanadium, and zinc were detected 
during the Phase IIB (July 1996) sampling event in groundwater samples collected 
from one or more of the following shallow monitoring wells: WHF-18-1 (18GOOlOl), 
WHF-18-2 (18G00201), and WHF-18-3 (18G00301) (Table 5-15). No groundwater 
samples collected from monitoring wells WI-IF-18-1, WHF-18-2, and WHF-18-3 during >-a 
this sampling event (July 1996) had concentrations of inorganics that exceeded 
either Florida GCTLs or Federal MCLs (Table 5-15). 

WHF-SlS.RI 
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Table 5-16 
Summary of Groundwater Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Background 
Analyte of Concentrations Screening Federal MCLs3 

Florida Groundwater 

Detection’ 
Limit Range 

Range Concentration* 
Cleanup Target Levels’ 

Semivolatile Oraanic Compounds @g/L) 

bis(2-Ettiyihexyl)phthalate 216 10 to 10 2 to 3 NA 6 6 

Pesticide and PCBs bglf J 

4,4’-DDT 216 0.1 to 0.1 0.035 to 0.072 NA NA 0.1 

lnoraanic Analvtes lpg/Lj 

Aluminum 516 200 to 200 68.4 to 13,700 654 5200 200 

Arsenic 116 10 to 10 2.1 50 50 

Barium w3 200 to 200 15.2 to 64.5 72.6 2,000 2,000 

Beryllium 216 5 to 5 0.41 to 0.82 0.94 4.0 4.0 

Cadmium 11’3 5 to 5 1.4 4.4 5.0 5.0 

Calcium 616 5,000 to 5,000 345 to 4,850 3,320 NA NA 

Chromium 316 10 to 10 3.7 to 70.8 30 100 100 

Cobalt 216 50 to 50 2.4 to 4.5 ND NA 420 

Copper 216 2.5 to 25 2.5 to 43.5 10.8 9,000 1,000 

Iron 416 100 to 100 60.2 to 61,800 964 5300 300 

Lead 216 3 to 3 5.2 to 7.4 ND 15 15 

Magnesium 616 5,000 to 5,000 499 to 1,170 2,430 NA NA 

Manganese 6/53 15 to 15 2.7 to 74.1 42.8 550 50 

Me:cuq 3/G -I ” 0.2 ?O 0.2 0.11 ?o 0.2 ND 2.0 2.0 

See notes at end of table. 



Table 5-16 (Continued) 
Summary of Groundwater Analytical Results 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Background 
Analyte of Concentrations Screening Federal MCLs3 

Florida Groundwater 

Detection’ 
Limit Range 

Range Concentration* 
Cleanup Target Levels4 

Nickel 316 40 to 40 11.9 to 28 42.8 100 100 

Potassium 616 5,000 to 5,000 594 to 2,120 1,530 NA NA 

Silver 116 10 to 10 2.9 ND 5100 100 

Sodium w3 5,000 to 5,000 688 to 1,670 4,772 ‘NA 160,000 

Vanadium 316 50 to 50 1.2 to 133 3.8 260 49 

Zinc 416 20 to 20 29 to 461 200 ‘5,000 5,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected 
values). 
2 Background screening values for organic compounds are the arithmetic mean of the concentrations: for inorganic analytes it is two times the 
arithmetic mean of the concentrations. 
3 Federal MCLs are the maximum permissible concentrations of contaminants in water that are delivered to a user by a public water system. 
4 Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, effective July 6, 1998. Subject: Groundwater Cleanup Target Levels 
(FDEP, 1998). 
’ Secondary MCL. 
’ No MCL has been determined for sodium, but a reporting limit of 20,000 pg/P has been established. 

Notes: The following samples were used to generate Table 5-16: 
Groundwater samples: WHFlS1, WHF18-2, WHF18-3 and 18GOOlOl through 18G00301. 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, and BKG00301. 
Background duplicate sample: BKGOOlOl Cl. 

MCL = maximum contaminant level. 
/19/r = micrograms per liter. 

-NA = not applicable. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
NR = not reported. 
ND = not detected. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

An HHRA was conducted as part of the RI for Site 18 at NAS Whiting Field. The 
HHRA was originally conducted using 1997 USEPA Region III RBCs and 19915 soil 
cleanup goals as screening criteria. Since the submittal of the Site 18 RI Final 
Draft, all detected analytes in all media have been compared to USEPA Region III 
RBCs dated October 1, 1998, and the FDEP Brownfields Cleanup Criteria Rule (SCTLs 
and GCTLs) (July 6, 1998). The chapter has been modified to reflect the 1998 
USEPA Region II and FDEP screening criteria; however, an additional HHRA has not 
been conducted. 

A comparison of the detected analytes to the 1998 regulatory and risk-based 
screening criteria indicates minimal change from the original HHRA. Concentra- 
tions of cadmium and manganese detected in surface soil are no longer above the 
residential SCTLs. However, two detected concentrations of barium in surface 
soil are now above the residential SCTL. The SCTL for barium is 105 mg/kg, but 
the residential Florida soil cleanup goal (1998) for barium is 5,200 mg/kg. The 
USEPA Region III RBC for barium (5,500 mg/kg) has not changed. Barium was 
detected in surface soil sample 18-SL-23 at 193 mg/kg (average of sample and 
duplicate) and surface soil sample 18-SL-31 at 277.5 mg/kg (average of sample and 
duplicate). 

The purpose of the HHRA is to characterize the risks associated with the 
potential exposures to site-related chemicals. This HHRA is conducted in 
accordance with the following USEPA guidance documents: 

. Risk Assessment Guidance for Superfund. Volume 1: Evaluation Manual 
(Part A) (USEPA, 1989b); 

. Guidance for Data Useability in Risk Assessment (Parts A and B) (Final) 
(USEPA, 1992a); and 

. Supplemental Guidance to RAGS: Human Health Risk Assessment (USEPA, 
1995c). 

Additionally the HHRA will consider the following FDEP regulations: 

. Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administra- 
tive Code, 

The methodology for the HHRA is described in Chapter 2.0 of the GIR (ABB-ES, 
1997). The HHRA methodology presented in the GIR (ABB-ES, 1997) consists of the 
following steps: 

. data evaluation 

. selection of chemicals of potential concern, 

. exposure assessment, 

. toxicity assessment, and 

. risk characterization. 

F-? Site 18 is located in the northwest quadrant of Whiting Field. The location, 
physical description, and history associated with Site 18 are described in 

._ Chapter 1.0 of this report. During the RI, surface soil, subsurface soil, and 

WHF-SIELRI 
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groundwater samples were collected from Site 18. Sampling locations and the 
sampling rationale are presented in Chapters 3.0 and 5.0 of this report. 

6.1 DATA EVALUATION. The data evaluation involves numerous activities, 
including sorting data by medium, evaluating sample quantitation limits (SQLs), 
and evaluating quality of data with respect to qualifiers. 

The data for Site 18 were divided into surface soil, subsurface soil, ground- 
water, and background (for each medium). 

SQLs are compared to USEPA Region III RBCs (USEPA, 1998), and Florida SCTLs 
(FDEP, 1998). Surface and subsurface soil SQLs were compared to Region III RBCs 
for soils and Florida SCTLs for residential,and.,industrial,scenarios, respect- 
ively. Groundwater SQLs were compared to Florida GCTLs (FDEP, 1998) and Region 
III tap water RBCs (USEPA, 1997a). Analyte-specific SQLs that are above USEPA 
Region III RBCs (USEPA, 1997a), and Florida screening concentrations are 
identified and discussed in the uncertainty analysis. 

The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in the HHRA. The HHRA 
considers data with "J", "U", and "UJ", as well as data with no qualifier (GIR, 
ABB-ES, 1997, Subsection 2.3.3). 

6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN (HHCPCs). The 
HHCPCs were selected per the methodology described in Section 2.5 of the GIR 
(ABB-ES, 1997). This selection of HHCPC methodology considers (1) frequency of 
detection, (2) consistency with background conditions, (3) a comparison to 
regulatory and risk-based screening values, and (4) a comparison to essential 
nutrient levels. 

In selecting HHCPCs, USEPA Region IV criteria will be used (USEPA, 1995c). For 
eachmedium, the following criteria will be employed to exclude detected analytes 
from the list of HHCPCs. Each criterion by itself is justification for excluding 
the analyte: 

Less than 5 Percent Frequency of Detection. If an analyte has a frequency 
of detection (number of samples in which the analyte is detected divided by 
the number of samples analyzed for that analyte) less than 5 percent 
(USEPA, 1989b) and is not selected as an HHCPC in another medium, it is not 
selected as an HHCPC. These selection criteria are used only when there 
are 20 or more samples in the media of concern. 

Less than Background Screening Concentrations. If the maximum 
detected concentration of an inorganic analyte is less than twice the 
arithmetic mean of the background concentration, the analyte is not 
selected as an HHCPC (USEPA, 1995c). The background screening values 
for surface soil, groundwater, and subsurface soil are identified 
below. 

. A representative surface soil background data set consisting of Troup ,,-- 
loamy soil and Lakeland soil is used for background screening of Site 
18 surface soil samples. The background screening values used in the 

WHF-S18.RI 
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risk assessment are presented in Table 6-l. The background surface 
soil data used for screening surface soils at Site 18 are presented in 
Tables 3-8 and 3-10 of the GIR (ABB-ES, 1997). 

. Background subsurface soil sample locations for NAS Whiting Field are 
identified on Figure 3-10 and are discussed in Subsection 3.3.1 of the 
GIR (ABB-ES, 1997). Tables 3-15 through 3-17 of the GIR present 
background screening concentrations for various types of subsurface 
soil. All background subsurface soil data were combined into one data 
set for background screening due to the limited number of background 
samples of certain soil types. Table 3-18 in the GIR (ABB-ES, 1997) 
presents the summary statistics used for screening Site 18 subsurface 
soil contamination against background conditions. 

. Background groundwater sample locations are identified on Figure 3-12 
and are discussed in Subsection 3.3.3 of the GIR (ABB-ES, 1997). 
Tables 3-21 through 3-23 in the GIR present background screening data 
for groundwater. Table 3-24 in the GIR presents the summary statistics 
used for screening the groundwater at Site 18. 

Less than Risk-Based Screening Concentrations, Standards, and Guidelines 
If the maximum detected concentration of the analyte in a medium is%; 
than its corresponding adjusted USEPA Region III RBC (USEPA, 1998), and 
less than Federal and Florida standards and guidelines, the analyte is not 
selected as an HHCPC (USEPA, 1995c). The target hazard quotient (HQ), in 
the USEPA Region III RBC table, is 1 and the target cancer risk is 1~10~~. 
All RBCs based on noncarcinogenic effects are adjusted for a target HQ of 
0.1 per Region IV guidance (USEPA, 1995c). 

The residential and industrial soil RBCs are used for surface and 
subsurface soil, respectively. No RBC is available for lead in soil due to 
a lack of toxicity data. Based on USEPA recommendation, a screening level 
of 400 mg/kg for lead under residential land use is used as the RBC for 
lead in soil (USEPA, 1994c). No RBC is available for TRPH; therefore, the 
FDEP SCTL (FDEP, 1998) is used for screening. The maximum detected 
concentrations of analytes in surface soil are also compared to residential 
SCTLs. The maximum detected concentration of any organic analyte in 
surface soil or subsurface soil that was also detected in groundwater 
(above a standard or guideline) is compared to the Florida Leaching Value 
reference for that analyte (FDEP, 1998). 

Tap water RBCs (USEPA, 1998) and Florida GCTLs (FDEP, 1998) are used for 
tap water. No RBC is available for lead in groundwater; therefore, the 
treatment technology action level for lead in drinking water of 15 pg/R is 
used (USEPA, 1994b). 

Less than Essential Nutrient Screening Values. If the maximum detected 
concentration of the essential nutrient (i.e., sodium, potassium, 
magnesium, chloride, iodine, phosphorus, and calcium) in a medium is below 
its toxic level and consistent with or only slightly above its background 
concentration, the essential nutrient is not selected as an HHCPC. The 
derivation of essential nutrient screening values is presented in Appendix 
C-l of the GIR. 

WHF-S18.P.I 
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Table 6-l 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Mean of Background Selected Analyte 
Analyte of 

Limit Range 
Concentrations Detected Screening Screening HHCPC? Reason’ 

Detection’ Range’ Concentrations’ Concentration4 Concentration5 (Yes/W 

Volatile Organic Compounds bg/kg) 

Acetone 2147 11 to 1,500 340 to 717* 528 NA 770,000 No F, S 

2-Butanone 6147 11 to 1,500 17 to 1,700 326 NA 4,700,000 No S 

Carbon disulfide a/47 5 to 740 1 to 183* 26.2 NA 200,080 No S 

Ethylbenzene 1 o/47 5 to 690 15 to 800 239 NA 240,000 No S 

Methylene chloride 5147 5 to 800 37* to 86 58.1 NA 16,000 No S 

Toluene 1 l/47 5 to 740 1 to 390 107 NA 300,000 No S 

Xylenes (total) 31147 5,to 690 1 to 7,000 618 NA 290,000 No S 

Semivolatiie Organic Compounds kg/kg) 

Benzo(a)anthracene l/47 350 to 20,000 3,030* 3,030 NA 870 No F 

Benzo(a)pyrene l/47 350 to 20,000 2,980* 2,980 NA 87 No F 

bis(2Chloroethoxy)methane l/47 350 to 20,000 440 440 NA 170,000 No F, S 
bis(2-Ethylhexyl)phthalate 15147 350 to 20,000 56 to 4,850* 818 NA 46,000 No S 

Chrysene l/47 350 to 20,000 3,080* 3,080 NA 87,000 No I=, S 

fluoranthene l/47 350 to 20,000 4,130* 4,130 NA 310,000 No F, S 

Fluorene l/47 350 to 20,000 440 440 NA 310,000 No F, S 

2-Methylnaphthalene 9/47 350 to 20,000 1,480” to 33,000 14,160 NA 160,000 No S 

Naphthalene 9147 350 to 20,000 990 to 8,000 4,350 NA 160,000 No S 

Phenanthrene 3147 350 to 20,000 120 to 2,200 1,020 NA 230,000 No S 

Pyrene 3/47 350 to 20,000 1,515* to 6,950* 3,520 NA 230,000 No S 

See notes at end of table. 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Inorganic Analvtes ImglkgJ 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

47147 

5147 

35147 

47147 

23147 

23147 

36147 

47147 

29147 

44147 

47147 

43147 

47147 

47147 

I4147 

23147 

32147 

I/47 

36147 

I/4? 

46147 

Zinc 39147 

See notes at end of table. 

40 

2.6 to I2 

0.22 to 2 

40 

0.05 to I 

0.58 to I 

102 to 1,000 

2 

0.34 to IO 

2.3 to 5 

20 

I to 16.1 

l,O@J 

3 

0.01 to 0.12 

2.3 to 9.7 

129 to 1,000 

0.32 to 2 

127 to 1,000 

0.34 to 2 

3.6 to IO 

4 to 77 

1,510 to 10,300* 

3.2 to 5.9* 

0.24 to 2.65* 

2.5 to 277.5* 

0.05 to 0.11* 

0.6” to 38.8 

63 to 1,050 

I .5 to 52.95* 

0.4 to 5.45” 

I.8 to 521* 

I, 140 to 46,650* 

3.2 to 164* 

33.8 to 587.5* 

12.1 to 383* 

0.05* to 0.19 

2.5 to 12.15* 

138 to 2,895* 

0.35 

137* to 401* 

0.53 

2.4 to 12.1 

4,000 

3 

0.68 

26.5 

0.07 

6.1 

187 

9 

1.1 

37.8 

4,230 

34.1 

116 

57 

0.09 

4.6 

351 

0.35 

185 

13,500 

8 

2.6 

18.8 

0.36 

0.98 

446 

IO 

2.8 

8 

7,740 

10.2 

244 

324 

0.12 

6.8 

I77 

0.7 

382 

1.2 

19 

7,800 

3.1 

0.43 

6 

B 

105 

I6 

3.9 

l,MH),MH) 

23 

470 

105 

2,306 

400 

No 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

NO 

S 

8, S 

S 

S 

460,468 

S 

s 

160 

2.3 

105 

1,ooO,ooO 

0.53 

5.1 

39 

l,@J@~ 

0.55 

i5 

S 

S 

S 

B, S, F 

B, S 

B, S, F 

8, 3 

4.3 to 552.5* 52.2 15.8 2,300 No S 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency 

of 
Detection’ 

Reporting 
Limit Range 

Detected 
Concentrations 

Range’ 

Mean of 
Detected 

Concentrations? 

Background 
Screening 

Concentration* 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

WOW 
Reason’ 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Mean of Background Selected Analyte 
Analyte of 

Limit Range 
Concentrations Detected Screening Screening HHCPC? Reason’ 

Detection’ Range* Concentrations? Concentration4 Concentration5 WslW 
Other l//g/kg) 

TRPH 38147 1,700 to 1,900 2,900 to 23,500,OOO 6,320,OOO NA 350,000 Yes 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required 
quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA) Region 
Ill Risk-Based Concentration (RBC) table for residential soil exposure per October 1998 guidance (USEPA, 1998) or the Florida Soil Cleanup Target Levels (SCTLs) 
residential scenario (FDEP, 1998) was used for screening. For analytes that are HHCPCs in groundwater, the Florida SCTLs based on leachability are used for screening; 
however, there were no HHCPCs selected in groundwater at Site 18. Values from the USEPA Region Ill RBC Tables, dated October 1998, are based on an excess 
lifetime cancer risk of I x IO” or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances. 
Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12). Values are presented in 
Appendix D of this RI Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration: therefore the analyte will not be considered further. 
F = the frequency of detection was less than 5%; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: Samples: 18-SL-01 through 18-SL-47 
Duplicate samples: 18-SL-Ol A, 18-SL-OIDUP (TRPH only), ISSL-IOA, 18-SL-23A, 18-SL-3IA, 18-SL-37A, andI8-SL-39DUP. 
Background samples: BKG-SL-01, BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKG-SL-09, BKG-SL-IO, BKSOOlOl, BKS00201, BKSOO401, and BKS00501. 
Background duplicate sample: BKG-SL-OSA, BKSO0201D. 

HHCPC = human health chemical of potential concern. 
pg/kg = micrograms per kilogram. 
* = average of a sample and its duplicate. 
NA = not applicable. 
mg/kg = milligrams per kilogram. 
USEPA = US. Environmental Protection Agency. 
TRPH = total recoverable petroleum hydrocarbons. 
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Detected concentrations were not screened using the iron essential nutrient 
value; the RBC for iron was used instead. However, if iron is determined 
to be a risk driver, a comparison of the risk concentrations against the 
essential nutrient level for iron will be presented in the uncertainty 
section for that medium. 

If the analyte meets any of the above criteria, is not a member of the same 
chemical class as other HHCPCs in the medium, and is not a breakdown product of 
other HHCPCs in the medium, then the analyte is not selected as a chemical of 
potential concern. In situations where multiple screening values are available, 
a chemical is excluded only if its maximum detected concentration is less than 
all of the corresponding screening values. Tables D-l, D-2, and D-3 in 
Appendix D present the RBCs, regulatory guidance values, and applicable or 
relevant and appropriate requirements that are used in HHCPC selection. After 
applying these criteria with professional judgment, HHCPCs are identified for 
each medium. HHCPC selection for each medium is presented below in Subsections 
6.2.1 through 6.2.3. 

6.2.1 Site 18 Surface Soil Forty-seven samples (18-SL-01 through 18-SL-47) and 
duplicates at18-SL-OlA, 18-SL-OlDUP (analysis for TRPH only), 18-SL-lOA, 18-SL- 
23A, 18-SL-31A, 18-SL-37A, and 18-SL-39DUP were considered in the Site 18 HHRA 
(Figure 3-l). Table 5-6 presents a summary of the analytical results for surface 
soil samples. The TRPH data for 18-SL-01, 18-SL-OlA, and 18-SL-OlDUP were 
treated as triplicate samples. Samples 18-SL-23AR and 18-SL-44R wer'e not 
considered in the HHRA because the results (available for VOCs only) were not 
significantly different from the original but rather confirmed the original 
sample concentrations. VOCs, SVOCs, pesticides, PCBs, TRPH, and inorganic data 
from all of these samples are evaluated in this HHRA. Six inorganic analytes 
(arsenic, cadmium, chromium, copper, iron, andmanganese), and TRPH were selected 
as HHCPCs for surface soil at Site 18 (Table 6-l). 

6.2.2 Site 18 Subsurface Soil Thirteen subsurface soil samples (18SBl-5-7, 
18SBl-lo-12,18SB2-5-7, 18SB2-lo-12,18SB4-5-7,18SB4-10-12, 18SB6-5-7, 18SE)6-lo- 
12, 18SB7-5-7, 18SB8-5-7, 18SB8-10-12, 18SB9-5-7, and 18SBlO-5-7), duplicates 
(18SB6-lo-12A and 18SB8-5-7A), and a reanalysis (18SB8-5-7ARE) were collected 
from Site 18 (Figure 3-l). Table 5-8 presents a summary of the analytical 
results detected in subsurface soil samples. The reanalysis (18SB8-5-7ARE) was 
combined with the original sample (18SB8-5-7A) because the former did not have 
VOC data and the latter had only VOC data. Subsurface soil samples from 
intervals greater than 15 feet were not included in the risk assessment data set. 
vocs , SVOCs, TRPH, and inorganic data from these samples are evaluated in this 
HHRA. TRPH was selected as an HHCPC for subsurface soil at Site 18 (Table 6-2). 

6.2.3 Site 18 Groundwater Three groundwater samples (18G00101, 18G00201, and 
18G00301) were collected from Site 18 (Figure 3-3). Table 5-11 presents a 
summary of the analytical results detected in groundwater soil samples. Only 
unfiltered groundwater samples collected in 1996 were considered in this HHRA. 
vocs, svocs, pesticides, PCBs, and inorganic data from these samples are 
evaluated in this HHRA. Table 6-3 presents the HHCPCs selection for groundwater 
at Site 18. No analytes were selected as HHCPCs in the groundwater. 

6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (ABB-ES, 1997). This process involves several steps: 

WI-IF-S1 S.RI 
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Table 8-2 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected 
Mean of Detected 

Background Selected Analyte 

Analyte of 
Limit Range 

Concentrations 
Concentrations3 

Screening Screening HHCPC? Reason’ 
Detection’ Range* Concentration” Concentration’ W/No) 

Volatile Organic Compounds @g/kg) 

Acetone 4113 10 to 7,100 24 to 230 84.5 NA 5,500,OOo No S 

P-Butanone 2113 10 to 7,100 9* to 21 15 NA 35,000,000 No S 

4-Methyl-P-pentanone 2113 10 to 7,100 3 to 11.5* 7.3 NA 3,700,OOo No S 

Xylenes (total) 3/13 10 to 7,100 16 to 7,150” 2,660 NA 290,000 No S 

Semivolatile Organic Compounds &g/kg, 

Dibenzofuran l/l3 350 to 5,350 2,230* 2,230 NA 820,000 No S 

Dimethylphthalate l/13 350 to 5,350 40 40 NA 1,600,OOO No S 

Fluorene 3113 350 to 5,350 56 to 2,090* 740 NA 8,200,OOO No S 

P-Methylnaphthalene 6113 350 to 5,350 136* to 33,000* 6,260 NA 4,100,000 No S 

4-Methylphenol 2/13 350 to 5,350 110 to 265* 188 NA 1‘000,000 No s 

Naphthalene 3113 350 to 5,350 230 to 15,000* 5,320 NA 4,100,000 No S 

Phenanthrene 2113 350 to 5,350 42 to 58 50 NA 6,100,OOO No S 

Phenol l/13 350 to 5,350 94.5” 94.5 NA 120,000,000 No S 

Pesticides and PCBs &g/kg) 

4,4’-DDD l/13 3.5 to 4 4.1 4.1 NA 17,000 No S 

inorganic Analvtes (ma/kg) 

Aluminum 13113 NA 947 to 6,830” 3,490 27,800 200,000 No B, S 

Arsenic 13113 NA 0.6 to 3.2* 1.4 6.2 3.7 No B, S 

Barium 13113 NA 1.4* to 7.8 4.5 15.8 14,000 No B, S 

See notes at end of table. 



Table 8-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected 
Mean of Detected 

Background Selected Analyte 
Anafyte of 

Limit Range 
Concentrations 

Concentrations3 
Screening Screening HHCPC? Reason’ 

Detection’ Range* Concentration4 Concentration’ WOW 

Inorganic Analvtes (mglkg) (Continued) 

Beryllium 5113 0.06 to 1 0.06 to 0.09 0.08 0.26 410 No B, S 
Calcium 9113 6.9 to 1,000 6.5* to 180 45.6 444 1 ,ooo,ooo No B, S 
Chromium 13113 NA 1.6 to 10.4 4.6 22.8 430 No B, S 
Cobalt 7113 0.47 to 10 0.6 to 0.89 0.74 1.5 12,000 No B, S 
Copper 11113 0.36 to 5 0.36 to 7 2 8.8 8,200 No B, s 

Cyanide 12113 0.5 to 1 0.41 to 3.3 0.75 ND 4,100 No S 

Iron 13113 NA 810 to 6,410* 3,280 18,100 61,000 No B, S 
Lead 13113 NA 0.45 to 11.1 3.3 8.4 400 No S 

Magnesium 12113 32.2 to 1,000 19.2 to 151 56 272 460,468 No 6, s 

Manganese 13113 3 2.9 to 63 17 42.6 4,100 No S 

Mercury 3113 0.02 to 0.1 0.02 to 0.05 0.04 ND 28 No S 

Nickel 2113 2.6 to 8 2.7 to 2.9 2.8 5 4,100 No 0, s 

Potassium 8/13 108 to 1,000 109 to 1,230 601 181 l,~,~ No S 

Selenium l/13 0.445 to 1 1.2* 1.2 0.3 l,ooO No S 

Sodium 3113 11.6 to 1,000 9.6* to 29.8 19 ND 1 ,OOO,ooo No S 

Vanadium 13113 10 1.4 to 23.9 9.5 45 1,400 No B, S 
Zinc 12113 1.66 to 4 0.58 to 4.5 2 15.6 61,000 No B, S 
& &g/kg) 

TRPH 11113 1,800 to 1,900 2,300 to 1,160,OOO NA 2,500,OOO Yes 
6,300,000* 

See notes at end of table. 



Table 8-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk- 
Based Concentration (RBC) table for industrial soil exposure per October 1998 guidance (USEPA, 1998) or Florida Soil Cleanup Target Levels industrial scenario (FDEP, 
1998) were used for screening. For analytes that are HHCPCs in groundwater, the Florida Soil Cleanup Goals based on leachability are used for screening; however, no 
HHCPCs were selected for groundwater at Site 18. Actual values are taken from the USEPA Region Ill RBC Tables dated March 17, 1997, and are based on an excess 
lifetime cancer risk of 1 x 1O-6 or an adjusted hazard quotient of 0.1, For the essential nutrients, screening values were derived based on recommended daily allowances, 
Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12). Values are presented in 
Appendix C of this RI Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background; therefore the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 18SBl-5-7, 18SBl-10-12, 18SB2-5-7, 18SB2-10-12, 18584-5-7, 18SB4-10-12, 18SB6-5-7, 18SB6-10-12, 18SB7-5-7, 18SB8-5-7, 18SB8-10-12, 18SB9-5-7, and 
18SBlO-5-7. 
Duplicate samples: 18SB6-lo-12A, 18SB8-5-7A, and 18SB8-5-7ARE 
Note: 18SB8-5-7A and 18SB8-5-7ARE were combined to achieve a complete data set for this sample. 
Background samples: BKBOOlOl, BKB00102, BKB00201, BKB00202, BKB00301, BKB00302, BKB00401, BKB00402, BKB00501, BKB00502, BKB00601, BKB00602, 
BKB00701, and BKB00702. 
Background duplicate samples: BKB00401D, and BKB00602D. 

HHCPC = human health chemical of potential concern. 
PgJkg = micrograms per kilogram. 
NA = not applicable. 
* = average of a sample and its duplicate. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyldichloroethane. 
mg/kg = milligrams per kilogram. 
ND = not detected in any background sample. 
TRPH = total recoverable petroleum hydrocarbons. 

> j 



Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting 
Detected Mean of Background Selected Analyte 

Analyte 
Detection’ Limit Range 

Concentrations Detected Screening Screening HHCPC? Reason’ 
Range* Concentrations? Concentration4 Concentration’ P+W 

Semivolatile Organic Compounds @g/f) 

bis(2-Ethylhexyl)phthalate 213 10 2 to 3 2.5 NA 4.8 No S 

Inorganic Analvtes (pgl1) 

Aluminum 213 34 73.5 to 78.2 75.9 654 50 No B 

Barium 313 NA 15.2 to 46.9 33 72.6 260 No 8, S 

Cadmium 113 1.2 1.4 1.4 4.4 1.8 No B, S 
Calcium 313 NA 497 to 4,850 1,990 3,320 1,055,398 No S 

Chromium 113 2 3.7 3.7 30 18 No 0, S 

Cobalt 113 2.3 2.4 2.4 ND 220 No S 

Wwer 113 1.1 2.5 2.5 10.8 150 No B, S 

Iron 113 12.2 to 76 60.2 60.2 964 300 No B, S 

Lead 113 0.6 to 0.7 5.2 5.2 ND 15 No S 

Magnesium 313 NA 499 to 999 784 2,430 118,807 No B, S 

Manganese 313 NA 2.7 to 8.4 6.2 42.8 50 No B, S 

Mercury 113 0.1 0.11 0.11 ND 1.1 No S 

Nickel 113 7.3 11.9 11.9 42.8 73 No B, S 

Potassium 313 NA 594 to 1,330 962 1,530 297,016 No B, S 

Silver 113 2.5 2.9 2.9 ND 18 No S 

See notes at end of table. 



Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency of Reporting 

Detection’ Limit Range 

Detected 
Concentrations 

Range2 

Mean of 
Detected 

Concentrations’ 

Background 
Screening 

Concentration4 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

W/W 
Reason’ 

Inorganic Analytes @g/f 1 (Continued) 

Sodium 313 NA 688 to 1,410 1,040 4,770 160,000 No B, S 

Vanadium 113 1.2 1.2 1.2 3.8 26 No B, S 

Zinc 113 1.2 to 2.8 55.8 55.8 200 1,100 No B, S 
’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. A does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA), Region Ill 
Risk-Based Concentration (RBC) table for tap water exposure per October 1998 guidance (USEPA, 1998) or the florida Groundwater Cleanup Target Levels (FDEP, 1998) was 
used for screening. Actual values are taken from the USEPA Region Ill RBC Tables dated March 17, 1997, and are based on an excess lifetime cancer risk of 1 x 10m6 or an 
adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendix C. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: Samples: 18GOO101, 18GOO201, and 18G00301 
Background samples: BKGOOlOl through BKG00103, BKGOO201 through BKG00203, and BKGO0301. 
Background duplicate sample: BKGOOlOl D. 

‘-\ 

HHCPC = human health chemical of potential concern. 
m/1 = micrograms per liter. 
NA = not applicable. 
ND = not detected in any background samples. 
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. characterization of the exposure setting in terms of the physical 
characteristics and the populations that may potentially be exposed to 
site-related chemicals; 

. identification of potential exposure pathways and receptors; and 

. quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin from 
all complete or hypothetically complete (future) exposure pathways. 

Summaries of potential exposure pathways to chemicals detected at Site IL8 are 
presented on Figure 6-l. 

The potential pathways including medium and route of exposure, the potentially 
exposed population, and the rationale for pathway selection or exclusion, are 
provided in Table 6-4 and are described in more detail in Subsections 6.3.1 
through 6.3.3. Receptor-specific exposure parameters for each exposure scenario 
are presented in Appendix C to the GIR (ABB-ES, 1997). Risk calculation 
spreadsheets in Appendix D of this RI Report also contain the assumed exposure 
parameters and quantitation of exposures. 

6.3.1 Site 18 Surface Soil No humans currently reside at Site 18. Site 18 may 
be developed eventually for residential land use; therefore, the resid'ential 
receptor will be evaluated as part of the hypothetical future land-use scenario. 
Currently, there are no buildings present at the site; therefore, exposure of 
occupational workers will only be considered as part of the future land-use 
scenario. Another possible future exposure scenario includes excavation 
activities, such as installation of utility lines. Currently, there is one site 
maintenance worker who mows the grass; therefore, a current site maintenance 
worker exposure scenario will be evaluated. Additionally, it is possible that 
trespassers could currently be exposed at the site. 

Exposures of hypothetical future residents (adult and child), hypothetical future 
occupational workers, current and future site maintenance workers, future 
excavation workers, and current and future trespassers (adult and chi:Ld) to 
surface soil contaminants through ingestion, dermal contact, and inhalation of 
particulates are evaluated in this HHRA. 

6.3.2 Site 18 Subsurface Soil Currently, there are no receptors exposed to 
subsurface soil at Site 18 because there are no excavation or construction 
activities on site. A hypothetical future excavation worker scenario will be 
evaluated. 

6.3.3 Site 18 Groundwater Currently, groundwater at Site 18 is not used for any 
potable or nonpotable purpose nor are there plans to use the water resource in 
the foreseeable future. However, areas hydraulically downgradient of Site 18 are 
developed for residential use, and there are drinking water wells within 1 mile 
of the site. There were no HHCPCs identified in groundwater; therefore, current 
and future exposure scenarios to groundwater are not evaluated in this HHRA. 

6.3.4 Exposure Point Concentrations (EPCs) EPCs for all HHCPCs in surface soil 
and subsurface soil are calculated according to Paragraph 2.5.3.3 of the GIR 
(ABB-ES, 1997). This quantification process involves developing assumptions 
regarding exposure conditions and exposure scenarios for each receptor to 
estimate the total amount of contaminants that a hypothetical receptor may 
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Table 6-4 
Summary of Potential Exposure Pathways 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of Exposure Route of Exposure Potentially Exposed Population 
Selected for 
Evaluation 7 

Reason for Selection or Evaluation 

Current Land Use 

Surface Soil Dermal contact with soil, Resident (adult and child) No No humans currently reside or work at Site 18. Adolescents and 
ingestion of soil, and inha- Trespasser (adult and adolescent) Yes adults may be exposed to contaminants in the surface soil while 
lation of fugitive dust. Occupational worker (adult) No trespassing. The site maintenance workers may be exposed to 

Site maintenance worker (adult) Yes contaminants in surface soil, while performing routine site 
Excavation worker (adult) No activities. 

Subsurface Soil Dermal contact with soil, Excavation worker (adult) No No excavation activities are currently ongoing at Site 18. 
ingestion of soil, and inha- 
lation of fugitive dust. 

Groundwater Ingestion of groundwater Resident (adult and child) No There are drinking water wells located within 1 mile of Site 18 in 
as drinking water. the direction of the groundwater flow. Therefore, residents may 

be exposed to contaminants in the surficial aquifer. However, 
there are no human health chemicals of potential concern 
selected for groundwater at Site 18; therefore, groundwater will 
not be evaluated further. 

Future Land Use 

Surface soil Dermal contact with soil, Resident (child and adult) Yes lf Site 18 is developed for residential use, residents could be 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes exposed to chemicals in surface soil. 
lation of fugitive dust. Occupational worker (adult) Yes Exposure of trespassers, occupational worker, site maintenance 

Site maintenance worker (adult) Yes worker and excavation worker to chemicals in surface soil are 
Excavation worker (adult) Yes possible if the site is developed in the future. 

Subsurface soil Dermal contact with soil, Excavation worker (adult) Yes An excavation worker could be exposed to subsurface soil 
ingestion of soil, and inha- during excavation activities if the site is developed in the future. 
lation of fugitive dust. 

Groundwater Ingestion of groundwater Resident (adult and child) No tf Site 18 is developed for residential use, drinking water wells in 
as drinking water and inha- the surficial aquifer could be influenced by contaminants in the 
lation of volatiles while groundwater associated with Site 18. Therefore, future residents 
showering. could be exposed to contaminants in the surficial aquifer. 

There are no HHCPCs selected for groundwater at Site 18; 
therefore, groundwater will not be evaluated further. 



ingest, dermally absorb, or inhale from each exposure pathway. The ultimate goal 
of this step, as defined in USEPA guidance, is to quantify the maximum level of 
exposure that may "reasonably" be expected to occur under current and future site 
conditions (USEPA, 1989a). 

The EPCs for HHCPCs in surface soil and subsurface soil are presented in Tables 
6-5 and 6-6 (there were no HHCPCs identified for groundwater). The EPCs were 
used with receptor-specific exposure parameters to quantify exposures to the 
HHCPCs, as shown in the risk calculation spreadsheets in Appendix D to this 
report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (ABB-ES, 1997). The toxicity assessment evaluates 
the available evidence on the potential adverse effects associated with exposure 
to each HHCPC. This information is used to develop a relationship between the 
extent of exposure and the likelihood or severity of adverse human health 
effects. Two steps are typically associated with toxicity assessment: hazard 
identification and dose-response assessment. 

. Hazard identification is the process of determining if exposure to an 
agent can cause a particular adverse health effect and, more important- 
ly, if that effect will occur in humans. The objectives of the hazard 
identification in the HHRA are to (1) identify which of the contami- 
nants detected at the site are potential hazards and (2) summarize 
their potential toxicity in brief nontechnical language. 

. A dose-response assessment is conducted to characterize and quantify 
the relationship between intake, or dose, of an HHCPC and the likeli- 
hood of a toxic effect or response, The categories of toxic effects 
evaluated in this HHRA are carcinogenic and noncarcinogenic. Following 
USEPA guidance for HHRAs (USEPA, 1989a), these two endpoints (cancer 
and noncancer effects) are evaluated separately. As a result of the 
dose-response assessment, identified toxicity values are used to 
estimate the potential for adverse effects as a function of human 
exposure to a chemical. 

Appendix D to this report contains brief toxicity summaries for HHCPCs identified 
in surface soil and subsurface soil at Site 18. Appendix D to this report also 
contains dose-response information for the HHCPCs (Tables D-4 through D-9). 
Dose-response values used in this HHRA were current as of April 1997 for the 
Integrated Risk Information System and November 1997 for Health Effects 
Assessment Summary Tables. 

6.5 RISK CJJARACTERIZATION. Risk characterization is the final step in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of potential 
human health risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterizationmethodology is describedin Subsection 2.5.5 of the GIR (ABB-ES, 
1997). 
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Table 6-5 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Surface Soil 

Analyte 

Inorganic Analytes (mglkg) 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Other @g/kg) 

TRPH 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Maximum 
of Detected 

Detection’ Concentration 

35147 2.7 

23147 38.8 

47/47 53 

44147 521 

47/47 46,700 

47147 383 

38147 23,500,006 

95% UCL2 

0.73 

3.7 

10.8 

44.7 

4,273 

70.1 

6,970,OOO 

Exposure Point 
Concentration3 

0.73 

:3.7 

10.8 

44.7 

4,27:3 

70.1 

6,970,OOO 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
* 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation lim- 
it/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there are less 
than 10 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
mg/kg = milligrams per kilogram. 
&kg = micrograms per kilogram. 
TRPH = total recoverable petroleum hydrocarbons. 
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Table 6-6 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Subsurface Soil 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Maximum Exposure 
Analyte of Detected 95% UCL2 Point 

Detection’ Concentration Concentration3 

Other @g/kg, 

TRPH 11/13 6,300,OOO 1,940,oOO 1,940,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
’ 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation limit/contract- 
required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there are less than 10 total 
samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
pg/kg = micrograms per kilogram. 
TRPH = total recoverable petroleum hydrocarbons. 
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Risk estimates for potential exposures to surface soil and subsurface soil under 
current and hypothetical future land-use scenarios are discussed in Subsections 
6.5.1through 6.5.3. These risk estimates are then compared to Federal USEPA and 
FDEP carcinogenic and noncarcinogenic target levels. 

The USEPA guidelines, established in the NCP, indicate that the total lifetime 
cancer risk due to exposure to the HHCPCs at a site, by each complete exposure 
pathway, should not exceed a range of 1 in l,OOO,OOO (1~10~~) to 1 in 10,000 
(1~10-~) (USEPA, 1990). FDEP has indicated that chemical-specific risks greater 
than one in one million (1~10~~) warrant further consideration. 

An HQ less than 1 indicates that noncarcinogenic toxic effects are not expected 
to occur due to HHCPC exposure. Hazard indices (HIS) greater than 1 may be 
indicative of possible noncarcinogenic toxic effects, but the circumstances must 
be evaluated on a case-by-case basis (USEPA, 1989a). As the HI increases, so 
does the likelihood that adverse effects might be associated with exposure. Both 
USEPA and FDEP consider that chemicals with HIS greater than 1 warrant further 
evaluation and require an evaluation of the specific noncarcinogenic effects. 

Table 6-7 summarizes the cancer and noncancer risk under a current land-use 
scenario for Site 18. Table 6-8 summarizes the cancer and noncancer risk: under 
a hypothetical future land-use scenario for Site 18. 

6.5.1 Site 18 Surface Soil The risk calculations for surface soil exposure are 
shown in Tables C-10 through C-23 in Appendix D to this report. Below are 
evaluations of the current andhypothetical future land-use exposure pathways for 
surface soil. 

Current Land Use. The cancer risks associated with current exposure to surface 
soil (ingestion, dermal contact, and fugitive dust inhalation) are 1~10~~ for an 
aggregate (combined adult and adolescent) trespasser, and 3x10-' for a site 
maintenance worker. Both receptors' cancer risk values are below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in l,OOO,OOO and below the 
Florida target level. Figure 6-2 presents a summary of cancer risks associated 
with exposure scenarios under current land use. 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under the current land use for an aggregate trespasser 
(adult and child) and a site maintenance worker are below USEPA's and FDEP's 
target HI of 1. Figure 6-3 presents a summary of HIS associated with exposure 
scenarios under the current land use. 

Hypothetical Future Land Use. The cancer risks associated with hypothetical 
future exposure to surface soil (ingestion, dermal contact, and fugitive dust 
inhalation) are 2~10~~ for an aggregate resident (combined adult and child), 
1~10~~ for an aggregate trespasser (combined adult and adolescent), 2~10~~ for an 
occupational worker, 3~10~~ for a site maintenance worker, and 9x10-' for an 
excavation worker. All of these hypothetical future receptor risks are within 
or below the USEPA acceptable cancer risk range; however, the hypothetical future 
residential receptor risk exceeds the Florida level of concern of 1~10~~ ((due to 
arsenic). Figure 6-4 presents a summary of cancer risks associated with exposure 
scenarios under future land use. 

WHF-S18.RI 

PMW.Ol.99 6-19 



Table 6-7 
Risk Summary, Current Land Use 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route HI* ELCR* 

Current Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.05 6x10-* 

Dermal contact 0.04 3x10’9 

Inhalation of particulates 0.00002 6x10-” 

Total Adult Trespasser: 0.09 6x10-* 

Adolescent Trespasser: Incidental ingestion 0.1 4x16* 

Dermal contact 0.05 2x10-s 

Inhalation of particulates 0.00003 4x10-‘0 

Total Adolescent Trespasser: 0.2 4x10’8 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 1 x 10-7 

Site Maintenance Worker: Incidental ingestion 0.02 2x10‘* 

Dermal contact 0.03 3X10-9 
., /. 

Inhalation of particulates 0.00009 3xKP 

Total Site Maintenance Worker: 0.05 3x10-8 

Notes: * = receptor totals may vary for spreadsheets due to rounding algorithm. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult HIS are not additive. 
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Table 6-8 
Risk Summary, Future Land Use 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use Exposure Route HI* tILCR* 

Future Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.05 6x10’8 

Dermal contact 0.04 3 x 10-g 

Inhalation of particulates 0.00002 6x10-” 

Total Adult Trespasser: 0.09 6X10-8 

Adolescent Trespasser: Incidental ingestion 0.1 4 x 1 o-* 

Dermal contact 0.05 2x1O.g 

Inhalation of particulates 0.00003 4x1o”0 

Total Adolescent Trespasser: 0.2 4 x 1 o-8 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC I x 10-7 

Adult Resident: Incidental ingestion 0.4 5 X 10.’ 

Dermal contact 0.3 3 x 10-8 

Inhalation of particulates 0.0007 2 x lo-* 

Total Adult Resident: 0.7 6x10” 

Child Resident: Incidental ingestion 3 I x 10-6 

Dermal contact 0.5 .I x 10‘8 

Inhalation of particulates 0.004 3 x 1 o-* 

Total Child Resident: 4 ‘I x 10’6 

Total Risk to Resident (Adult and Adolescent) 
Exposed to Surface Soil: NC 2 x 1 o-6 

Occupational Worker: Incidental ingestion 0.1 2 x 1 o‘7 

Dermal contact 0.1 $3 x 1 o-9 

Inhalation of particulates 0.0003 !3 x 1 o-9 

Total Occupational Worker: 0.2 2x10.’ 

Site Maintenance Worker: Incidental ingestion 0.02 :2x 1u8 

Dermal contact 0.03 :3x 10-g 

Inhalation of particulates 0.00009 :3x lo’¶ 

Total Site Maintenance Worker: 0.05 :3x10’* 

Site Maintenance Worker: Incidental ingestion 0.02 :2x16* 

Dermal contact 0.03 :3 x 10-S 

Inhalation of particulates 0.00009 :3 x 1 o-s 

Total Site Maintenance Worker: 0.05 3x 10-8 

See notes at end of table. 
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Table 6-8 (Continued) 
Risk Summary, Future Land Use 

Land Use 

Future Land Use (Continued) 

Excavation Worker: 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Exposure Route 

incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

HI* ELCR* 

0.03 9x11T9 

0.03 1 x lo-‘O 

0.00009 1 x 16’0 

0.06 9x1o’9 

Subsurface Soil: 

Excavation Worker: Incidental ingestion 0.004 NE 

Dermal contact 0.005 NE 

Inhalation of particulates ND NE 

Total Excavation Worker: 0.009 NE 

Total Excavation Worker Risk to Soil: 0.07 9x 10-g 

Notes: * = receptor totals may vary for spreadsheets due to rounding algorithm. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult HIS are not additive. 
ND = no dose-response data for this exposure route were available for human health chemicals of potential concern 

in this medium. 
NE = not evaluated, no carcinogenic chemical of potential concern selected. 
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The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under a hypothetical future land use are below USEPA's 
and FDEP's target HI of 1 for an adult resident, an adult and child trespasser, 
an occupational worker, a site maintenance worker, and an excavation worker. 
Only the child residential receptor HI (4) exceeds the USEPA's and FDEP's target 
HI of 1. Figure 6-5 presents a summary of HIS associated with exposure scenarios 
under future land use. 

6.5.2 Site 18 Subsurface Soil The risk calculations for subsurface soil 
exposure are shown in Tables C-24 and C-25 in Appendix D to this report. 
Currently, there is no subsurface exposure pathway; therefore, there is no 
current summary table. Below are evaluations of the hypothetical future land-use 
exposure pathway for subsurface soil. 

Hypothetical Future Land Use. No carcinogenic chemicals of potential concern 
were selected for subsurface soil; therefore, there is no hypothetical future 
receptor carcinogenic risk summary figure. 

The noncancer risks associated with subsurface soil ingestion, dermal contact, 
and fugitive dust inhalation under a hypothetical future land use (excavation 
worker) are below USEPA's and FDEP's target HI of 1. Figure 6-6 presents a 
summary of HIS associated with exposure scenarios under future land use. 

6.5.3 Site 18 Cumulative Risk USEPA Region IV guidance requires an assessment 
of a cumulative receptor risk. This cumulative evaluation is applicable only to 
the hypothetical future excavation worker in this JMRA (potentially be exposed 
to both surface soils and subsurface soils). The cumulative cancer risk to a 
hypothetical future excavationworker is only associatedwith exposure to surface 
soil because there were no carcinogenic HHCPCs in subsurface soil. The 
cumulative risk of 9x10-' is below the USEPA target risk range and the Florida 
target risk levels. The cumulative noncancer risk to a hypothetical future 
excavation worker from surface soil and subsurface soil is below the USEPA and 
Florida target HI of 1. 

.//-“a 

6.6 UNCERTAINTY ANALYSIS. General uncertainties associatedwith the collection, 
analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
the risk estimation process are discussed in Paragraph 2.5.5.1 of the GIR (ABB- 
ES, 1997). Site-specific uncertainties that are important for the interpretation 
of the risk estimates for surface soil, subsurface soil, and groundwater at Site 
18 are discussed below. 

. The sample collection design was biased; therefore, the sample results 
may be artificially high when compared to true site conditions. 
Surface soil sampling locations were selected based on the presence of 
burn pit areas, visual observations of stained soil, and elevated OVA 
readings. As shown on Figure 3-1, surface soil samples were not 
collected from the grassy maintained area outside of the burn pits; 
therefore, the data set may be biased high and not representative of 
the entire area of Site 18. Consequently, risks associated with 
exposure to surface soil at Site 18 may be overestimated. 

F-i 
In addition, sampling was done at irregular depth intervals. Instead 
of the typical composite sample for 0 to 12 inches, samples were taken 
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only at the depth interval that was found to contain the most contami- 
nation (based on visual observations and elevated OVA readings). 
Therefore, the risks associated with exposure to surface soil at Site 
18 may be overestimated. 

. The surface soil carcinogenic risk is driven by arsenic. Arsenic may 
be naturally or anthropogenically occurring and not attributed to the 
firefighting training activities. Therefore, it is uncertain whether 
or not the risk due to arsenic is actually due to past site operations. 

The risks associated with background screening concentrations of 
arsenic (2.6 mg/kg) also exceed the FDEP acceptable residential ILevels 
(0.8 mg/kg) and would result in an exposure pathway risk of 5x10-". 
Therefore, the risks associated with site-related arsenic are likely to 
be overestimated. 

The lack of toxicity data for TRPH may result in an overestimate of the 
noncancer risk. The most toxic noncarcinogenic polynuclear aromatic 
hydrocarbon toxicity value (pyrene value) was selected as a conserva- 
tive surrogate. Because it is unlikely that all or even a large 
percentage of the TRPH detected is present as pyrene, the noncancer 
risk is likely to be overestimated. 

. Biodegradation of TRPH was not considered in the calculation of intake 
and may result in an overestimate of noncancer risk. 

. The lack of inhalation reference concentrations for the HHCPCs in 
surface soil may have resulted in underestimates of the HIS associated 
with exposure to surface soil at Site 18; however, these noncancer 
risks are not likely to be significant when compared to oral risks that 
are fully characterized. 

. According to the methodology described in the GIR (ABB-ES, 1997) 
(Paragraph 2.5.3.3), central tendency (CT) carcinogenic risk to 
hypothetical future receptors that have risks exceeding Florida levels 
of concern was evaluated. The CT evaluation coupled with the 95 
percent upper confidence limit (UCL) concentration and reasonable but 
less conservative exposure parameters is designed to provide a pr'obable 
risk level (USEPA, 1995b). 

The hypothetical future adult and child resident reasonable maximum 
exposure (RME) carcinogenic risk exceeded its 
therefore, the CT risks were calculated. The CT t~~~~~no~~nr~~x10-6' '3 risk 
results for hypothetical future residential land use and the CT 
exposure parameters (USEPA, 199213) are presented in Tables C-26 and 
C-27 in Appendix D of this report. Only the ingestion and dermal 
exposure pathways were considered because the contribution from 
inhalation is insignificant to the total risk calculation. The CT risk 
for aggregate residential receptor is 6x10-'. The CT carcinogenic risk 
levels for this receptor are below the USEPA acceptable cancer risk 
range of 1x10m4 to 1x10+ and the Florida target risk level of 3LxlO-". 

The risk range of 2~10~~ to 6~10~~ presented by the RME and CT exposure 
scenarios for hypothetical future residential receptors is useful as 
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information to provide perspective for the risk manager and compliance 
with USEPA guidance (USEPA, 1995b). 

A CT evaluation of noncancer risks for a hypothetical future resident 
was also calculated. Only the ingestion and dermal exposure pathways 
were considered because the contribution from inhalation is insignifi- 
cant to the total risk calculation. The child and adult resident CT HI 
are below the USEPA and FDEP target noncancer level. The exposure 
frequency, skin surface area, and ingestion rate for the child resident 
CT deviate from the default values presented in the GIR. The values 
used are taken from the USEPA Exposure Factors Handbook (USEPA, 1996). 
These less conservative values were selected in an effort to provide 
risk managers with perspective on the true range of noncancer risks as 
well as attempt to quantify the uncertainty. 

. The SQLs were compared to the risk-based screening criteria and Florida 
and State regulatory guidelines for all analytes not selected as HHCPCs 
to assess whether or not the detection limits were adequate to detect 
analytes at levels of concern (SQLs of analytes with 100 percent 
frequency of detection were not evaluated). No analytes detected in 
surface soil or subsurface soil had SQLs that exceeded the screening 
concentration. One analyte, bis(2-ethylhexyl)phthalate, detected in 
groundwater had an SQL that exceeded the screening concentration. The 
risks from this analyte may be underestimated if the chemical is in 
fact present at a concentration above the risk-based screening 
criteria. 

Some uncertainty is associated with the representativeness of the 
groundwater analytical data used to complete the risk evaluation at 
Site 18. Generally, because the low flow purging and sampling method 
was used, turbidity in the unfiltered groundwater samples was minimal. 
However, the analytical results from some of the unfiltered samples may 
be biased high for inorganic concentrations as a result of suspended 
solids. 

6.7 REMEDIAL GOAL OPTIONS (RGOs). RGO tables are presented for each medium with 
a total excess lifetime cancer risk (ELCR) greater than 1~10~~ or an HI greater 
than 1 per USEPA guidance, and for media with chemicals whose EPCs exceed Florida 
standards. The RGO concentrations are calculated using the scenario representing 
the highest estimated risk for a given medium. Based on the above criteria, RGOs 
are developed for each chemical with a total ELCR greater than 1~10~~ or an HQ 
greater than 0.1. Analytes whose EPCs exceed Florida standards are also 
presented in the RGO tables. 

RGOs and available Federal regulatory and FDEP risk-based criteria are intended 
to provide the basis for the development of remedial alternatives in the FS. The 
RGO values are not actual or proposed cleanup levels, but are provided to assist 
risk-management decision making in the FS. 

The analytes with carcinogenic risks in surface soil that exceed Florida's risk 
management criteria of lXlO+j (arsenic) as well as the noncarcinogenic analytes 
that contribute greater than 0.1 to a total HI of greater than 1 (iron and TRPH) f---h 

are presented in Table 6-9. 
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Table 6-9 
Summary of Remedial Goal Options for Surface Soil 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime 

Range of Exposure 
Cancer Risk (Based on Total Hazard Index 

Risk to Resident- 
Florida Soil Background 

Analyte Detected Point 
(Based on Risk to Child Resident) Cleanup Goal Screening 

Concentrations Concentration _ 
adult and child) _ (Residential)’ Concentration 

WA 10’s 10-6 3 1 0.1 

Inorganic Analytes (mglkg) 

Arsenic 0.24 to 2.7 0.73 NR NR 0.43 NA NA NA 0.8 2.6 

Iron 1,140 to 46,700 4,273 NA NA NA NR NR 1,424 NSC 7,740 

Other kg/kg) 

TRPH 2,900 to 23500,000 6,970,OOO NA NA NA 6,970,OOO 2,320,OOO 232,000 380,000 NA 

’ Values are for residential soil, from Florida Department of Environmental Protection memoranda titled “Soil Cleanup Goals for Florida,” dated September 29, 1995, and 
“Applicability of Soil Cleanup Goals for Florida,” dated January 19, 1996. 

Notes: mg/kg = milligrams per kilogram. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NA = not applicable. 
NSC = no screening criteria available. 
&kg = micrograms per kilogram. 
TRPH = total recoverable petroleum hydrocarbons. 



6.8 SUMMARY OF HHRA FOR SITE 18. HHCPCs were identified and risks were 
estimated for surface soil and subsurface soil associated with Site 18. There 
were no HHCPCs identified for groundwater. The following conclusions were drawn 
based on this HHRA: 

. The HHCPCs detected in surface soil and subsurface soil samples do not 
pose unacceptable carcinogenic risks to the receptors evaluated based 
on an evaluation of the samples using USEPA and Florida guidelines and 
target risk ranges. 

The total ELCR associated with surface soil by a hypothetical future 
aggregate resident (2x10-") exceeded Florida's target level of 1~10~~ 
due to arsenic. None of the other receptors had risks that exceeded 
Florida's target risk level. The CT risks to a hypothetical future 
resident met the Florida risk level of 1x10-". CT and RME residential 
risks provide the risk managers and decision makers with a perspective 
of the hypothetical risk range to future residents. 

. The total RME associated with surface soil by a hypothetical future 
child resident exceeded USEPA's and FDEP's target HI of 1, although the 
CT HI did not. The HIS for all other receptors evaluated were below 
the USEPA and FDEP target level. 

. The background level of arsenic at the site exceeded the Florida 
residential SCTL and may result in an unacceptable carcinogenic risk. 
It is likely that the naturally and/or anthropogenically occurring 
concentrations of arsenic contribute to the FDEP target risk level ./3sa 
exceedance. Additionally, it is uncertain whether or not the detected 
concentrations of arsenic are related to past site operations. 
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7.0 ECOLOGICAL RISK ASSESSMENT 

The ERA evaluates actual and potential adverse effects to ecological recelptors 
associated with exposure to chemicals from Site 18, the Crash Crew Training Area, 
at NAS Whiting Field. The ERA for Site 18 follows the methodologies described 
in the NAS Whiting Field GIR (ABB-ES, 1997), and current guidance materials for 
ERAS at Superfund sites, including the following: 

. Risk Assessment Guidance for Superfund: Evaluation Manual (USEPA, 
1989b) 

. Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference (USEPA, 1989d) 

. Framework for Ecological Risk Assessment (USEPA, 1992c) 

. Ecological Risk Assessment Guidance for Superfund:- Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 199713) 

. Supplemental Guidance to RAGS: Region 4 Bulletins on Ecological Risk 
Assessment (USEPA, 1995b) 

. Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996b) 

Risk assessment guidance included the USEPA "EC0 Update" bulletins (1991c, 1992d, 
and 1992e), and recent publications (e.g., Maughan, 1993; Suter, 1993) were also 
consulted. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Site 18 at concentrations that could cause adverse 
ecological effects. The Site 18 ERA consists of eight sections: 

. 

. 

. 

. 

. 

. 

Site Characterization (Section 7.1) describes current ecological 
conditions ,at the site; 

Problem Formulation (Section 7.2) establishes the goals and focus of 
the assessment and identifies major factors to be considered; 

Hazard Assessment and Selection of Ecological Chemicals of Potential 
Concern (ECPCs) (Section 7.3) reviews the analytical data and identi- 
fies chemicals present at the site that may pose ecological risks; 

Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure; 

Ecological Effects Assessment (Section 7.5) identifies potential 
adverse effects to ecological receptors associated with the chemicals 
of concern identified in Section 7.3; 

Risk Characterization (Section 7.6) integrates exposure and concentra- 
tion-toxicity response information to derive a likelihood estimate of 
adverse effects; 
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. Uncertainties (Section 7.7) identifies assumptions of the ERA process 
that may influence the risk assessment conclusions; and .r?r 

. Summary of Ecological Risk (Section 7.8). 

7.1 SITE CHARACTERIZATION. NAS Whiting Field Site 18 is approximately 5 acres 
in size and is located along Perimeter Road on the northwestern facility boundary 
near the abandoned North A& Field taxiway (see Figure l-2),. The site is an open 
maintained grassy field with 11 shallow depressions or burn pits. Old fuel tanks 
and condemned aircraft bodies were placed in the burn pits from 1951 to 1991 to 
simulate aircraft following a crash. During the training sessions, JP-5 fuel was 
poured into the burn pit, ignited, and then extinguished using an AFFF. 

The majority of Site 18 consists of maintained grass with localized areas of old 
field community occurring in the vicinity of the burn pits (Figure 7-l). 
Occasionally surface water accumulates in the burn pits during periods of heavy 
rain. In September 1994 mounded soil was spread from around the burn pit 
depressions to adjacent surrounding areas. 

The regular mowing of the maintained field area at Site 18 prevents ecological 
succession of vegetative communities; however, the following herbaceous species 
are present: agalinis (Agalinis setacea), broomsedge (Andropogon sp.), bahia 
grass (Bahia sp.), yellow. buttons (Balduina angustifolia), golden aster 
(Chyrsopsis sp.), ageratum (Conoclinium coelestinum), moss verbena (Glandularia 
pulchella), scratch daisy (Haplopappus divaricatus), Mexican clover (Richardia 
brasiliensis), blackberry vine (Rubus sp.), and sicklepod (Senna obtusifolia). 
A complete list of the vegetative species occurring at Site 18 is provided in 
Appendix G of the GIR (ABB-ES, 1997). 

,/--a 

The only ecological communities observed at Site 18 were mowed grass and 
disturbed overgrown field areas. Given the limited cover in the maintained and 
overgrown field and proximity of the site to the fenced property boundary and the 
north field taxiway, the occurrence of ecological receptors foraging in this area 
is expected to be minimal. Large predators (e.g, foxes, owls, and hawks) are not 
expected to occur in the vicinity of Site 18; however, small mammals or birds may 
be found foraging at the site. 

No mammals or birds were observed at Site 18 during the October 1995 site 
characterization survey. Small mammals and birds that may occur in the 
maintained grassy area of Site 18 include the Eastern cottontail rabbit 
(Sylvilagus floridanus), the hispid cotton rat (Sigmodon hispidus) cotton mouse 
(Peromyscus gossypinus), American robin (Turdus migratorius), American woodcock 
(Scolopax minor), and the mourning dove (Zenaida macroura). 

It is unlikely that these depressions provide suitable habitat for aquatic 
receptors because of the intermittent nature of standing water that accumulates 
in the depressions of the burn pits. The standing pools of surface water may, 
however, ‘provide an occasional source of drinking water for small terrestrial 
mammals and birds following a period(s) of heavy rain. 

Although no aquatic habitat is present at Site 18, groundwater from Site 18 may 
discharge to Clear Creek, which is located approximately 2,500 feet downgradient 

,F--% 

and the southwest of the site. Groundwater discharge to surface water is not 
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evaluated as part of the ERA for Site 18 because Clear Creek receives groundwater 
discharge and stormwater runoff from multiple sources of potential contamination 
at NAS Whiting Field. In addition, detected concentrations of contaminants in 
Site 18 groundwater are low enough that they are not a concern for current and 
future discharges to surface water. With the exception of bis(2-ethylhexyl)- 
phthalate, which was detected at concentrations ranging from 0.002 to 0.003 
milligrams per liter, no other organic constituents were detected in groundwater. 
In addition, the majority of inorganic constituents were detected at concentra- 
tions below the background screening values. Background screening values are 
equal to two times the average detected inorganic concentration in background 
samples and are presented in Section 3.3 of the GIR (ABB-ES, 1997). 

7.2 PROBLEM FORMLTLATION. The problem formulation is the initial step of the ERA 
process. Problem formulation is composed of identification of receptors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 

7.2.1 Identification of Receptors Ecological receptors that may potentially 
utilize the available maintained grassy field habitat at Site 18 include 
terrestrial wildlife (i.e., mammal, birds, reptiles, and adult amphibians), 
terrestrial plants, and soil invertebrates. Terrestrial flora and fauna 
potentially using NAS Whiting Field are identified in the GIR (ABB-ES, 1997). 
Aquatic receptors are not evaluated in the ERA because no aquatic habitats exist 
at Site 18. 

Certain species that potentially reside at NAS Whiting Field are protected by 
Federal and/or State laws. A list of State and federally protected species is 
provided in the GIR (ABB-ES, 1997). Observations made during the ecological 
survey of NAS Whiting Field indicate that no State or federally listed rare, 
threatened, or endangered species or species of concern are know to inhabit Site 
18 (Nature Conservancy, 1997). 

7.2.2 Identification of Exposure Pathways Exposure pathways are identified for 
three groups of receptors (terrestrial wildlife, terrestrial plants, and soil 
invertebrates). A complete exposure pathway includes a source of contamination, 
an exposure route, and a receptor. A conceptual model of the exposure pathways 
from source to ecological receptors is depicted in the contaminant pathway model 
on Figure 7-2. 

All potential routes of exposure are considered in the ERA and are presented in 
the contaminant pathway model. The model differentiates between those exposure 
routes that are quantitatively evaluated and those that are qualitatively 
discussed. This limitation is necessary to focus the risk evaluation on those 
pathways for which contaminant exposures are the highest and most likely to 
occur. Those pathways that cannot be quantitatively evaluated, due to a lack of 
toxicological information, are qualitatively discussed and addressed as uncer- 
'tainties. The general approach used to identify exposure pathways for the three 
groups of receptors is explained below. 

Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants 'in 
surface soil, surface water, and food items that are contaminated as a result of f---x 
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ingestion, dermal adsorption, and inhalation of fugitive dust and volatile 
emissions. Although terrestrial wildlife may also be exposed to surface water 
in the depressions of the burn pits, this pathway was not evaluated because 
surface water samples were not collected from these areas. The drinking water 
exposure pathway is expected to occur only occasionally following a period(s) of 
heavy rain. Therefore, only exposures to surface soil and potentially contami- 
nated food are evaluated in the Site 18 EEA. 

Dermal adsorption is considered to be a negligible exposure pathway because the 
presence of fur, feathers, or chitinous exoskeleton is likely to prevent 
contamination from coming in direct contact with the skin (personal communication 
[Simon, 19971). In addition, soil trapped in the fur or feathers is likely to 
be ingested during grooming or preening activities, which are evaluated as part 
of the indirect ingestion exposure pathway. 

Exposure via inhalation of fugitive dust is also not likely to be a significant 
exposure pathway because the vegetation at Site 18 would limit the release of 
fugitive dust. Although VOCs were detected in the surface soil of Site 18, 
exposures associated with VOCs are not evaluated because burrowing animals are 
not expected to occur at Site 18 due to the previous fire-training activities, 
frequent mowing, and the spreading of the burn pit berm. In addition, burrowing 
animals were not observed at Site 18 during the site characterization. 

Potential contaminant exposures for reptiles and adult amphibians exist at NAS 
Whiting Field; however, ingestion toxicity data and bioaccumulation factors 
(BAFs) are generally not available for these receptors. Therefore, potential 
risks associated with ingestion of affected media and food to these reptiles and 
amphibians will be qualitatively addressed in the Uncertainty Analysis section 
of the EPA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The ingestion exposure 
routes include the ingestion of soil and food items containing chemicals 
accumulated from Site 18 surface soil. Because the depth to groundwater is 80 
feet bls, it is unlikely that terrestrial plants are exposed to contamination in 
groundwater where the roots reach a zone of saturation. 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for the Site 18 ERA are listed in Table 7-l. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. The assessment endpoint selected for the Site 18 ERA is the survival 
and maintenance of receptor populations and communities at Site 18. The 
measurement endpoints used to gauge the likelihood of population- and community- 
level effects are chemical-specific toxicological benchmark values derived from 
the literature that are based on laboratory-measured survival, growth, and 
reproductive effects. Table 7-l presents the assessment endpoint, endpoint 
species, measurement endpoint, and decision point (i.e., the level at which 
additional evaluation may be warranted). 

Three hypotheses were developed to gauge potential risks associatedwith exposure 
to Site 18 surface soil. These hypotheses are designed for multiple species and 
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Table 7-l 
Endpoints Selected for 

Ecological Risk Assessment, Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Assessment Endpoint I Receptor Measurement Endpoint Decision Point 

Reduction in the biomass of Terrestrial plants Chemical concentrations (mg/kg) in surface soil that The reasonable maximum exposure concentration (mg/- 
terrestrial plants to limit the result in adverse effects on growth, reproduction, or kg) of an ECPC in surface soil is greater than the terres- 
availability of cover or forage survival to terrestrial plants. trial plant RN. 
material used by small mam- 
mals and birds. 

Reduction in the abundance of Terrestrial Chemical concentrations (mg/kg) in surface soil that The reasonable maximum exposure concentration (mg/- 
terrestrial invertebrates to af- invertebrates result in adverse effects on survival (i.e., LC,, studies) kg) in surface soil is greater than the terrestrial inver- 
feet foraging by small mam- or measured adverse effects on reproduction and tebrate RN. 
mals and birds. growth to terrestrial invertebrates. 

Survival and maintenance of Wildlife Oral chemical doses (mg/kg BW/day) based on mea- Comparison of potential dietary exposures in mammalian 
wildlife populations. species sured adverse effects on growth, reproduction, or and avian wildlife with literature-derived RTVs. HQs > 1 

survival (i.e., NOAEL, LOAEL, and LD,, studies) of indicate potential risk. 
mammalian and avian laboratory test populations. 

Notes: mg/kg = milligrams per kilogram. 
ECPC = ecological chemical of potential concern. 
RTV = reference toxicity value. 
LC,, = lethal concentration to 50 percent of a test population. 
BWfday = body weight per day. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
LOso = lethal dose to 50 percent of a test population. 
HQ = hazard quotient. 
> = greater than. 



trophic levels and represent both individual and community dynamics. Hypotheses 
for the Site 18 ERA include the following: f--x 

1. Are ECPCs present in the surface soil at concentrations sufficiently 
high to reduce plant or soil invertebrate biomass or plant cover 
availability such that small mammal and bird populations could be 
affected? 

2. Are ECPC concentrations in plants and invertebrates sufficiently high 
as to adversely affect foraging small mammal or bird populations? 

3. Are bioaccumulating chemicals sufficiently high to reduce survivabil- 
ity, growth, or reproduction of small mammal and bird populations? 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCs. The hazard assessment includes 
a review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil) that are considered in the 
ERA and could present a potential risk for ecological receptors. The process for 
selecting ECPCs is depicted on Figure 7-3. Additional details regarding the ECPC 
selection process are provided in Subsection 2.4.2 of the GIR (ABB-ES, 1997). 
Analytical data for Site 18 were evaluated for use in risk assessment pursuant 
to national guidance, Guidance for Data Useability in Risk Assessment (Parts A 
and B) (USEPA, 1992a). 

Following the data validation step, analytes are eliminated as ECPCs if detected 
in 5 percent or fewer of the samples (minimum of 20 samples) analyzed. Calcium, J.-Y. 
iron, magnesium, potassium, and sodium are also excluded as ECPCs because they 
are considered to be essential nutrients and not toxic. The rationale for 
eliminating essential nutrients as ECPCs is provided in the GIR (ABB-ES, 1997). 

A site-specific background investigation was conducted at NAS Whiting Field, and 
the findings are presented in Paragraph 3.3.1.1 of the GIR (ABB-ES, 1997). The 
site-specific background study used to establish background screening values for 
Site 18 consists of 11 surface soil samples (BKG-SL-01, BKG-SL-02, BKG-SL-06, 
BKG-SL-07, BKG-SL-08, BKG-SL-09, BKG-SL-10, BKSOOlOl, BKS00201, BKS00401, and 
BKS00501) and two duplicate samples (BKG-SL-09A and BKS00201D) collected from 
Troup loamy and Lakeland soils. 

Inorganic chemicals representative of background conditions are not selected as 
ECPCs. In accordance with USEPA Region IV guidance (USEPA, 1991b), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than two times the average detected inorganic concentration in background 
samples. The maximum detected concentrations are compared against representative 
site-specific background soil screening concentrations to eliminate chemicals 
that are unlikely to be site related. Analytes that exceed the background 
screening concentration are also screened against ecological screeningvalues for 
surface soil. The surface soil ecological screening values are the Dutch Soil 
Criteria "A" which refer to background concentrations in surface soil issued by 
the U.S. Fish and Wildlife Service (Beyer, 1990). If the maximum detected 
concentration of an analyte exceeds the ecological screening value, the analyte 
is retained as an ECPC for terrestrial wildlife, which also includes terrestrial 
plants and soil invertebrates. -> 
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Forty-seven surface soil samples (la-SL-Ol through 18-SL-47 and five duplicates) 
were collected at Site 18 in August 1992 at locations within the llburn pits and 
other areas (Areas A-K; Figure 3-l) associated with the former firefighting 
training activities, Surface soil samples collected from 18-SL-01 through 
18-SL-47 were analyzed for VOCs, SVOCs, pesticides and PCBs, inorganics, and 
TRPH, while sample 18-SL-OlDUP was analyzed for TRPH only. The 47 locations were 
selected based on areas of visibly stained soil, high OVA readings, and/or 
proximity to areas of likely contamination. It should be noted that this method 
of selecting sampling locations is likely to result in a data set that is biased 
toward the highest or worst-case exposure concentrations and may not be 
representative of the entire area of Site 18. This may also result in over- 
estimation of potential ecological risk. 

Table 7-2 presents a summary of the analytical data and the following informa- 
tion: frequency of detection, range of detection limits, range of detected 
concentrations, average of detected concentrations, background screening 
concentrations, ecological screening values, and selected ECPCs. ECPCs selected 
for the surface soil samples collected at Site 18 include seven VOCs (2-butanone, 
acetone, carbon disulfide, ethylbenzene, methylene chloride, toluene, and 
xylenes), five SVOCs ( 2-methylnaphthalene, naphthalene, phenanthrene, pyrene, 
and bis(2-ethylhexyl)phthalate), seven inorganic analytes (barium, cadmium, 
copper, lead, manganese, nickel, and zinc), and TRPH. 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or measure the amount of an ECPC to which an ecological receptor may 
be exposed. The following subsections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Site 18. The contaminant pathway model (Figure 7-2) provides a summary of the 
potential exposure pathways that exist at Site 18 for each group of receptors. 
Additional detail regarding the exposure assessment is provided in the GIR (ABB- 
ES, 1997). 

7.4.1 Calculation of EPCs The EPC is a representative concentration used for 
evaluating risks throughout this ERA. RME and CT concentrations are derived for 
each ECPC. If the sample size is greater than or equal to 10, the RME value is 
equal to the lesser of the maximum detected concentration and the 95th percent 
UCL calculated on the log-transformed arithmetic mean (USEPA, 1992c). One-half 
of the detection limit is used to calculate the 95th percent UCL. If the sample 
size is less than or equal to nine, the RME concentration is equal to the maximum 
detected concentration. If potential risks are predicted based on the RNE 
scenario, then the CT exposure scenario is also evaluated. The CT exposure 
concentration is represented by the arithmetic mean of all samples. One-half of 
the detection limit is also used as a surrogate value for sample results that are 
below the detection limit. 

7.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors include 
direct and indirect ingestion of soil and ingestion of food containing site- 
related chemicals. The actual amount of an ECPC taken in by wildlife species 
(i.e., ingestion dose in mg/kg per day) depends on a number of factors. A 
potential dietary exposure (PDE) model is used to estimate exposure to 
representative wildlife species. The PDE (or body dose) is calculated for each 
ECPC in surface soil using the equations presented in Table 7-3 and the 
methodologies described in the GIR (ABB-ES, 1997). 
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Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 18 

Remedial investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Average Exposure 

Frequency Reporting Detected 
Background 

of Ecological 
Chemical 

Average Point 

Analyte of Limit Concentration Detected 
Screening 

Screening 
of 95th % 

of all Concentration 

Detection’ Range Range’ Concentra- 
Concentra- 

Value5 
Ecological UCL’ 

tion Concern’ 
Samples’ 

tier? RME’ CT” 

Volatile Organic Compounds @g/kg, 

Z-Butanone 6147 11 to 1,500 17 to 1,700 326 ND NA Yes 109 104 109 104 

Acetone \ 2147 11 to 1,500 340 to 765* 553 ND NA Yes 262 118 262 118 

Carbon disulfide 8147 5 to 740 1 to 183* 26.2 ND NA Yes 47.5 40.2 47.5 40.2 

Ethylbenzene 1 o/47 5 to 690 15 to800 239 ND 50 Yes 77.5 54.8 77.5 54.8 

Methylene chloride 5147 5 to 740 33.5* to 86 60.2 ND NA Yes 122 52.8 86 52.8 

Toluene 11147 5 to 740 1 to 390 107 ND 50 Yes 48.9 36.4 48.9 36.4 

Kyienes (total) 31147 5 to 690 1 to 7,000 618 ND 50 Yes 1,366 409 1,366 409 

Total Recoverable Petroleum Hydrocarbons (TRPHI (mglkgl 

TRPH 39148 1.7 to 1.9 2.9 to 23,500 6,226 ND NA Yes 6,970 5,058 6,970 5,058 

Semivolatile Organic Compounds @g/kg) 

2-Methylnaphthalene 9147 350 to 20,000 1,475* to 33,000 14,147 ND NA Yes 6,974 3,486 6,974 3,486 

Benzo(a)anthracene 1 j47 350 to 20,000 3,025* to 3,025* 3,025 ND NA No” 

Benzo(a)pyrene l/47 350 to 20,000 2,975* to 2,975* 2,975 ND 100 No” 

Zhrysene l/47 350 to 20,000 3,075* to 3,075* 3,075 ND NA No” 

‘luoranthene l/47 350 to 20,000 4,125* to 4,125* 4,125 ND 100 No” 

Ruorene l/47 350 to 20,000 440 to 440 440 ND NA No” 

Vaphthalene 9147 350 to 20,000 990 to 8,000 4,354 ND 100 Yes 2,697 1,494 2,697 1,494 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Average Exposure 

Frequency Reporting Detected 
Background Chemical 

of Ecological Average Point 
Screening of 

Analyte 
95th 46 Concentration 

of Limit Concentration Detected 
Concentra- 

Screening 
Ecological UCL’ 

of all 

Detection’ Range Range’ Concentra- 
tion4 

Value’ 
Concern’ 

Samples’ 
tier? RME’ CT” 

Semivolatile Organic Compounds fpglkg) (Continued) 

Phenanthrene 3147 350 to 20,000 120 to 2,200 1,017 ND 100 Yes 2,465 1,470 2,200 1,470 

Pyrene 3147 350 to 20,000 1,515* to 6,950” 3,522 ND 100 Yes 2,392 1,434 2,392 1,434 

bis(2-Chloroethoxy)methane l/47 350 to 20,000 440 to 440 440 ND NA No” 

bis(2-Ethylhexyl)phthalate 15/47 350 to 20,000 56 to 4,850* 818 80.3 NA Yes 2,807 1,498 2,807 1,498 

Inorganic Analties (mg/kgJ 

Aluminum 47147 40 to 40 1,510 to 10,300* 3,996 13,500 NA No13 

Antimony 5/47 2.6 to 12 3.2 to 5.9* 4.4 8 NA No= 

Arsenic 35147 0.22 to 2 0.24 to 2.65* 0.69 2.6 20 No’* 

Barium 47147 40 to 40 2.5 to 277.5* 26.5 18.8 200 Yes 32.8 26.5 32.8 26.5 

Beryllium 23147 0.05 to 1 0.05* to 0.11 0.07 0.36 NA No= 

Cadmium 23147 0.58 to 1 0.6* to 38.8 6.1 0.98 1 Yes 3.7 3.1 3.7 3.1 

Calcium 36147 l,ooo to 63 to 1,050 196 446 NA No14 

l,W 

Chromium 47147 2 to 2 1.5 to 52.95* 9 10 100 NO” 

Cobalt 29147 0.34 to 10 0.4 to 5.45* 1.2 2.8 20 NO” 

Zapper 44147 5 to 5 1.8 to 521* 37.8 8 50 Yes 42.1 35.5 42.1 35.5 

ron 47147 20 to 20 1,140 to 46,650* 4,229 7,744 NA No” 

sad 43147 1 to 1 3.2 to 164* 34.1 10.2 50 Yes 83.9 31.3 83.9 31.3 

Wagnesium 47147 1,000 to 33.8 to 587.5* 116 224 NA No14 

1,000 

Vlanganese 47147 3 to 3 12.1 to 383* 57 324 NA Yes 70.1 57 70.1 57 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Average Back- Exposure 

Frequency Reporting Detected of 
Chemical 

ground Ecological Average Point 

Analyte of Limit Concentration Detected Screening Screening 
of 95th % 

of all Concentration 

Detection’ Range Range* Concentra- Concentra- Value’ 
Ecological UCL’ 
Concern’ 

Samples’ 
tier? tier? RME’ CT” 

lnoraanic Analties (mglkg) (Continued) 

Mercury 14147 0.01 to 0.12 0.05* to 0.19 0.09 0.12 0.5 No’* 

Nickel 23147 2.3 to 8 2.5 to 12.15* 4.6 6.8 NA Yes 3.6 3 3.6 3 

Potassium 32147 129 to 1,000 138 to 2,895* 351 177 NA No14 

Silver l/47 0.32 to 2 0.35 to 0.35 0.35 0.7 NA No13 

Sodium 36147 1,000 to 1,000 137 to 401* 196 382 NA No14 

Thallium l/47 0.34 to 2 0.53 to 0.53 0.53 1.16 NA No’” 

Vanadium 46147 10 to 10 2.4 to 12.1 5.1 19 NA No- 

Zinc 39147 4 to 4 4.3 to 552.5* 52.2 15.8 290 Yes 61.6 43.6 61.6 43.6 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
* The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the detection limit is 
used as a surrogate for the nondetect value. 
3 The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. lt does not include those samples with “R”, ‘I)“, or 
“UJ” validation qualifiers. 
* The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Background screening values for 
organic analyte values are one times the average of detected concentrations. Organic values are included for comparison purposes only (Le., not used to select 
ecological contaminants of potential concern). 
’ The ecological screening values are the Dutch Soil Criteria “A” as reported in the U.S. Fish and Wildlife Service, Biological Report 1990(2), “Evaluating Soil 
Contamination,” (Beyer, 1990). 
’ These chemicals are retained for further evaluation in the ecological risk assessment. 
’ The 95th percent UCL is calculated on the log-transformed average of all samples using the formula provided in the U.S. Environmental Protection Agency (USEPA) 
‘Supplemental Guidance to RAGS: Calculating the Concentration Term.” The 95 percent UCL is not calculated when there are less than 10 total samples. (USEPA, 
I992c) 
’ The aiierage of all samples assigns a 1 WI vIIv ,, ,, VI ..II va!ua r\( nn==.harf nf +hn detest .-., .,..,.. -- - inn limit SC a Surronatn nnn~e,entrgtjoy! for nonrfete~t va!ues, w- - --.. 
’ The RME concentration is equal to the lesser of the maximum detected concentration and the 95th percent UCL. 

Votes continued on following page. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

lo The CT exposure point concentration is equal to the lesser of the average of all samples and the maximum exposure point concentration. 
” The analyte was detected in less than 5 percent of the samples and was not detected in any other media. 
‘* The maximum detected concentration is less than the ecological screening value. 
l3 The maximum detected concentration is less than the background screening concentration. 
l4 The analyte is an essential nutrient and not considered toxic. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: 18-SL-01 through 18-SL-47. 
Duplicate samples: 18-SL-OlA, 18-SL-OlDUP (TRPH only), 18-SL-IOA, 18-SL-23A, 18-SL-31A, 18-SL-37A, and 18-SL-39DUP (TRPH only). 
Background samples: SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, and BKG-SL-09. 
Background duplicate samples: BKG-SL-09A and BKS00201 D. 

* = average of a sample and its duplicate. 
UCL = upper confidence limit, see footnote 7. 
M/kg = micrograms per kilogram. 
NA = not available. 
ND = not detected in any background sample. 
mg/kg = milligrams per kilogram. 
% = percent. 
RME = reasonable maximum exposure. 
CT = central tendency. 
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Table 7-3 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Scope: 

Soil Chemical 
Concentration: 

Estimation of Chemical Exposwea Related to Swface Soil 

Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site-related chemicals. 

The maximum detected concentration of the ecological chemicals of potential concern 
(ECPCs) when the sample size is I 9, and the lesser of the maximum detected concen- 
tration or the 95th percent upper confidence limit (UCL) when the sample size is z ‘IO. 

Soil Exposure Concentration: 

Primary Prey ltem 
Concentration (‘): Primary 

Prey Item Soil . 
Concentration = ( gAFinv or plant x con~~g~~g~on ) 

(mdkg) 

Secondary Prey ltem 
Concentration (*): Secondary Tissue 

Prey Item 
Concentration = ( BAFm.mo~ai,dx 

Concentration of ) 

(mdkd 
Prey Items* 

(w/kg) 

where BAF = Bioaccumulation Factor (mg/kg fresh weight tissue over mg/kg dry 
weight soil for invertebrates and plants, and mg/kg fresh weight 
tissue over mg/kg fresh weight food for small mammals and small 
birds). 

See notes at end of table. 

* For a discussion of the weighted chemical concentration in prey items, see explana- 
tion of the PDE term below, and the General Information Report (ABBES, 1997). 
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Table 7-3 (Continued) 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Estimation of Chemical Exposures Related to Surface Soil 

Total Exposure Related to 
Surface Soil: PDE [Pl x Tl + . . . + P,x TN + e S$&) x IR,,,, x SFFx EL 

(mg/kgBW-day) = BW 

where PDE = 
P, = 
T, = 

lb,., = 

BW = 
SFF = 

ED = 

Potential Dietary Exposure (mg/kg BW-day), 
percent of diet composed of food item N, 
tissue concentration in food item N (mg/kg), 
food ingestion rate of receptor (kg of food or dietary item 

per day), 
body weight (kg) of receptor, 
Site Foraging Frequency (site area [acres] divided by home range 
[acres]), assumed to be equal to 1 for lethal exposure scenario, 
and 
Exposure Duration (fraction of year species is expected to occur on 
site. 

’ Primary prey contain site-related chemicals in their tissues as a result of direct ingestion of contaminated media (i.e., 
plants, earthworms, etc.). 
* Secondary prey contain site-related chemicals as a result of ingestion of primary prey food items. Secondary prey do 
not directly consume contaminated media as a food source. 

Notes: mg/kg = milligrams per kilogram. 
kg = kilograms. 
% = percent. 
mg/kg BW-day = milligrams per kilograms of body weight per day. 
5 = less than or equal to. 
2 = greater than or equal to. 
inv = invertebrate species 
mam = mammal species. 
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. Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
small mammalian herbivore that could potentially be exposed to 
contamination in soil and in plant tissue (accumulated from the soil). 
The cotton mouse home range is estimated at 0.147 acre and could reside 
entirely on the site. The cotton mouse represents the small mammal 
herbivore community at Site 18. 

. Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, 
and slugs (DeGraaf and Rudis, 1986). Insectivorous species may receive 
relatively high chemical doses of bioaccumulating compounds as a result 
of their voracious appetites. The home range for the short-tailed 
shrew is estimated at 0.96 + 0.09 acres. The shrew represents small 
omnivorous mammals that may be found in the old field portions o:E Site 
18. 

Wildlife species from different trophic guilds that may be present at the site 
were selected for the PDE model. The model uses species-specific feeding and 
habitat characteristics to estimate chemical exposures to wildlife species 
respective to their position in the food chain. Terrestrial receptors were 
chosen to represent the trophic levels typically found in maintained grassy areas 
and disturbed overgrown field habitat present at Site 18. The representative 
wildlife species considered in the ERA are summarized in Table 7-4 and discussed 
below. 

. Mourning dove (Zenaida macroura). The mourning dove forages by ground- 
gleaning in railroad right-of-ways, roadsides, and open fields with 
scattered shrubs and trees. It feeds almost entirely on seeds; 
however, it is also known to eat occasional insects, snails, and gravel 
to facilitate seed digestion (Terres, 1980). The mourning dove nests 
in a variety of man-made structures, and its estimated home range is 5 
acres. The dove represents herbivorous avian receptors found in the 
open areas of Site 18. 

. Red fox (Vulpes). This omnivorous mammal prefers open woodlands and 
grassy fields and is most active at night and twilight. It is an 
opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and Grossenhe- 
ider, 1976). The red fox has an estimated home range of approximately 
250 acres. Although the occurrence of predatory animals is expected to 
be minimal at Site 18, the red fox may feed on species that have been 
exposed to affected media at Site 18. 

. Red-tailed hawk (Buteo jamaicensis). The red-tailed hawk forages in 
open country, frequently on woodland edges, feeding primarily on small 
mammals. It will also consume invertebrates, reptiles, and small birds 
in the diet. Red-tailed hawks are year-round residents in the 
Southeast and are frequently seen perched adjacent to open fields 
(DeGraaf and Rudis, 1986). Although the occurrence of this species is 
expected to be minimal at Site 18, the hawk may reside in ad,jacent 
forested areas and feed on species that have been exposed to affected 
media at Site 18. 
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Table 7-4 
Ecological Receptors Evaluated For Surface Soil 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Receptor Evaluated 

Common Name I 

Method of Evaluation 
Scientific Name 

Terrestrial plants NA Benchmark comparison 
1 , 

Terrestrial invertebrates NA Benchmark comparison 

Cotton mouse Perom yscus gossypinus Food-web model 

Short-tailed shrew Blarins brevicauda Food-web model 

Mourning dove Zenaida macroura Food-web model 

Red fox Vulpes vufp es Food-web model 

Red-tailed hawk Buteo jamaicensis Food-web model 

Note: NA = not applicable. 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species for Site 18 
are provided in Table 7-5 and Table E-6 of Appendix E. In addition to these 
parameters, the species foraging habits and bioaccumulation in food items are 
also considered. 

The Site Foraging Frequency (SFF) considers the frequency a receptor feeds within 
the site area by estimating the acreage of the site relative to the receptor's 
home range, and by considering the fraction of the year the receptor would be 
exposed to site-related chemicals (i.e., the exposure duration). By definition 
the SFF cannot exceed 1. The area of Site 18 (approximately 5 acres) is larger 
than the home range for the cotton mouse and short-tailed shrew, approximately 
equivalent to the home range for the mourning dove, and smaller than the home 
range for the red fox and red-tailed hawk. Because all representative wildlife 
species are expected to actively forage at the site year round, it is assumed 
that the exposure durations for these organisms are 1. 

Wildlife species may be exposed to ECPCs in surface soil via incidental ingestion 
of soil or by ingesting prey items that have bioaccumulated these ECPCs. To 
estimate this exposure, a PDE is estimated for all representative wildlife 
species for each ECPC according to the equations in Table 7-3 and the methodol- 
ogies described in Subsection 2.4.3 of the GIR (ABB-ES, 1997). 

BAFs are used in the wildlife exposure model to estimate the transfer of 
chemicals between soil and plants or soil invertebrates, and between these 
organisms and primary consumer species. To estimate the PDE, tissue concentra- 
tions of ECPCs in prey items are estimated using BAFs for surface soil. BAFs for 
most receptors are extrapolated from literature values or estimated using 
regression equations from scientific literature. Based on the evidence provided 
in several reference materials (Suter, 1993; Maughan, 1993), an assumption is 
made that VOCs do not bioaccumulate in prey tissue. The general approach used 
to select BAFs for Site 18 is summarized in Table 7-6. 

WHF-SlE.RI 

PMW.Ol.99 7-18 



Table 7-5 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Representative Body Weight 
Assumed Diet for 

Reported Diet Terrestrial Exposure 
Food Ingestion Home Range 

Wildlife Species (kg) Assessment (% of diet) 
Rate (kg/day) (acres) 

Cotton mouse [a] 0.021 [b] Seeds and some 88% Plants 0.0029 [e] 0.147 [f] 

(Peromyscus gossypinus) insects. [c] 10% Invertebrates 
2% Soil [d] 

Short-tailed shrew 0.017 [g] Earthworms, slugs and snails, fungi, 78% Invertebrates 0.0024 [e] 0.96 f 0.09 [c] 

(B/a/ha brevicauda) insects, and vegetation. [c] 12% Plants 
10% Soil [c] 

Mourning dove 0.13 [h] Mostly seeds and some insects. [h] 1% Invertebrates 0.0154 [i] 5 IhI 
(Zenaida macroura) 94% Plants 

5% Soil [h] 

Red fox 4.69 [c] Small mammals, birds, and inverte- 57,% Small mammals 0.24 [e] 250 [c] 

(Vulpes wipes) brates, as well as berries and other 20% Invertebrates 
fruits. [c] 10% Small birds 

10% Plants 
3% Soil [c] 

Red-tailed hawk 1.02 [i] Primarily small mammals; also birds, 70% Small mammals 0.113 [i] 800 [cl 
(Buteo jamaicensis) snakes, turtles, frogs, crickets, bee- 27% Small birds 

tles, crayfish, and carp. [c] 3% Soil [c] 

References: 
[a] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993b). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993b). 
[c] Wildlife Exposure Factors Handbook (USEPA, 1993b). 
[d] Deer mouse value used for cotton mouse based on similarities in diet. Other values were based on diet composition (USEPA 1993b). 

, 

[e] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0887 x Wt o.822 (kg) (USEPA, 1993b). 
[f] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993b). 
[g] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
[h] Terres (1980). 
[i] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x Wt o.Bs’ (kg) (USEPA, 1993b). 

Notes: kg = kilograms. 
% = peic%it. 

f = plus or minus. 
kg/day = kilograms per day. 



Table 7-6 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Freld 
Milton, Florida 

Receptor Group 

rerrestrial Plants 

Nature of 
Approach 

General Approach 

Jnit: mg/kg wet tissue Literature Values When available, literature values were used to estimate plant BAFs. 
per mg/kg dry soil 

Extrapolation and When literature values were not available, plant BAFs for inorganic 
Empirical Data compounds were obtained from Baes et al. (1984)’ 

Assumption Although evidence suggests that plants may transport organic analytes 
with log KeWs c 5 (i.e., volatile organic compounds [VOCs]) from the 
roots into leafy portions (Briggs et al., 1982; Briggs et al., 1983) bioaccu- 
mulation data for VOCs are generally lacking in the scientific literature. 
In addition, evidence in the literature (Suter, 1993; Maughan, 1993) sug- 
gests that analytes with log K,$ < 3.5 are not bioaccumulated into ani- 
mal tissue. Therefore, it was assumed that transfer of VOCs from plant 
tissue to animal tissue does not occur. 

Terrestrial Invertebrates 

Unit : mg/kg wet tissue Literature Values When no specific values were available, literature values were used to 
per mg/kg dry soil estimate BAFs for invertebrates. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log K,,~z < 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that soil invertebrates do 
not bioaccumulate VOCs. 

Small Mammals 

Unit : mg/kg wet tissue Literature Values When available, literature values were used to estimate BAFs for small 
per mg/kg wet mammals. 
food 

Extrapolation and When literature values were not available, BAFs for small mammals for 
Empirical Data inorganics were derived from ingestion-to-beef biotransfer factors (BTFs) 

presented in Baes et al. (1984)‘. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log &,s 2 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that small mammals do 
not bioaccumulate VOCs. 

Small Birds 

Unit: mg/kg wet tissue Literature Values When available, literature values were used to estimate BAFs for small 
per mg/kg wet birds. 
food 

No Information BAFs were not obtained for SVOCs or for inorganic compounds as there 
is little bioaccumulation data available for birds, lt was assumed that 
small birds do not accumulate VOCs. 

See notes at end of table. 

WHF-S18.RI 

PMW.Ol.99 



Table 7-6 (Continued) 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other 
chemical and physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and 
reproductive plant material and soil. Data are based on dry weight and were converted to a fresh weight basis assuming 
that plants are 80 percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and 
leafy vegetables (87 to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of watelr 
(approximately 10 percent); therefore, this assumption likely underestimates exposure to graminivores. 
* BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 kg (dry 
weight) per day (average intake for lactating and nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram. 
BAFs = bioaccumulation factors. 
log &, = logarithmic expression of the octanol-water partition coefficient. 
< = less than. 
SVOC = semivolatile organic compound. 

WHF-S18.N 

PMW.Ol.99 7-21 



BAFs for invertebrate and plant food items are defined as the ratio of the ECPC 
concentration in plant or invertebrate tissue (mg chemical/kg tissue wet-weight) 
to the ECPC concentration in surface soil (mg chemical/kg dry-weight soil). BAFs 
reported in the scientific literature for avian and mammalian receptors are the 
reported ratios of ECPC concentrations in the tissues of these receptors (mg 
chemical/kg tissue wet-weight) to the concentrations of ECPCs in their food items 
(mg chemical/kg tissue wet-weight). With the exception of cadmium, BAFs for 
avian species were not available. BAFs for each of the ECPCs evaluated at 
Site 18 are included in Table E-l of Appendix E. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact with and root uptake (plants) or 
ingestion (invertebrates) of ECPCs measured in Site 18 surface soil. For the 
purposes of the Site 18 ERA, exposures to terrestrial plants and invertebrates 
are assumed to occur within the top l-foot interval of surface soil. Exposure 
of terrestrial plants to groundwater is not evaluated because the depth to the 
water table is approximately 80 feet bls (see hydrogeological discussion in 
Chapter 5.0 of this report). 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints (i.e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil are described in the following subsections and in greater detail in 
Subsection 2.4.4 of the GIR (ABB-ES, 1997). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil at Site 18. The measures of adverse 
ecological effects for these receptors are discussed separately. 

7.5.1 Terrestrial Wildlife As identified in the problem formulation, the 
assessment endpoint selected for terrestrial wildlife is the survival and 
maintenance of wildlife populations and communities within the limited habitat 
present at Site 18. Because no long-term wildlife population data are available 
at NAS Whiting Field, a direct measurement of this assessment endpoint is not 
possible. The literature-derived results of laboratory toxicity studies that 
relate the dose of a chemical in an oral exposure with an adverse response to 
growth, reproduction, or survival of a test population (avian or mammalian 
species) are used as a measure of the assessment endpoint. Wildlife ingestion 
toxicity data are presented in Appendix E, Table E-2. 

Reference toxicity values (RTVs) are derived for each ECPC and representative 
wildlife species according to the data hierarchy presented in Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessments, Interim Final (USEPA, 1997b). The RTV represents 
the lowest exposure level (e.g., concentration in the diet) shown to produce 
adverse effects (e.g., reduced growth, impaired reproduction, increased 
mortality). For each ECPC, two RTVs representing lethal and sublethal effects 
are selected for each representative wildlife species. Lethal effects are those 
that result in mortality while sublethal effects are those that impair or prevent 
reproduction or growth. The RTVs are assumed to be a measure of the assessment 
endpoints for the protection of the survival, growth, and reproduction of f--Y 

terrestrial wildlife populations. Lethal RTVs are developed using the following 

WHF-Sl8.RI 

PMW.Ol.99 7-22 



data hierarchy discussed in bullet items 1, 2, and 3, while sublethal RTVs are 
derived using the methodology discussed in bullet items 1 and 2: 

. The highest exposure level that is a no-observed-adverse-effect level 
(NOAEL) is selected as the RTV for ECPC(s) with well-documented adverse 
effects. 

. If NOAEL values are not available, one-tenth of the lowest-observed- 
adverse-effect level (LOAEL) is selected as the RTV. 

. If NOAEL or LOAEL values are not available, the lowest reported oral 
dose (in mg/kg body weight-day) lethal to 50 percent of a test 
population (LDsO) is used to derive the lethal RTV. The lethal RTV is 
one-fifth of the lowest reported ID,, value for the species most closely 
related to the representative wildlife receptor. One-fifth of an oral 
LD,, value is considered to be protective against lethal effects for 
99.9 percent of individuals in a test population (USEPA, 1986b). An 
assumption is made that the value represented by one-fifth of an oral 
LD,, would be protective of 99.9 percent of the individuals within the 
terrestrial wildlife populations and represents a level of acceptable 
risk. 

A summary of lethal and sublethal RTVs selected from the ingestion toxicity data 
is provided in Table E-3 of Appendix E. 

If neither lethal nor sublethal toxicity information is available for a taxonomic 
group, no RTVs are identified and risks associated with the respective ECPC are 
not quantitatively evaluated. However, the absence of specific data for a 
taxonomic group does not imply that there is no toxicological effect associated 
with contaminant exposure by these receptors; therefore, potential risks to these 
taxonomic groups are qualitatively discussed in the Uncertainty Analysis section 
(Section 7.7). 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates are reduction in the biomass of 
terrestrial plants and abundance of soil invertebrates used as forage material. 
Site-specific toxicity data for plants and invertebrates are not available for 
Site 18; therefore, the results of toxicity studies from the literature that 
relate the soil concentrations of a contaminant with adverse effects to growth, 
reproduction, or survival of a test population are used as a measure of the 
assessment endpoint. These study results are summarized for each ECPC in 
Appendix E, Tables E-4 (plants) and E-5 (invertebrates). 

7.6 RISK CHARACTERIZATION. This section presents the risk characterization for 
ecological receptors exposed to affected surface soil at Site 18. Potential 
risks associatedwith exposures to ECPCs in surface soil at Site 18 are discussed 
separately for wildlife, terrestrial plants, and soil invertebrates. Risks to 
wildlife are characterized by comparing the PDE concentrations (based on RME and 
CT exposure concentrations) for each surface soil ECPC with its respective RTV 
(estimated threshold dose for toxicity). Risks for terrestrial plants and soil 
invertebrates are evaluated by comparing toxicity benchmarks to RME and CT 
exposure concentrations. 
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7.6.1 Terrestrial Wildlife Risks for the representative wildlife species 
associated with ingestion and bioaccumulation of ECPCs in surface soil and prey 
items are quantitatively evaluated using HQs. HQs are calculated for each ECPC 
by dividing the PDE concentration by the selected lethal and sublethal RTV. HIS 
are determined for each receptor by summing the HQs for all ECPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ less than 1), it is assumed that 
chemical exposures are not associated with adverse effects to receptors and no 
risks to wildlife populations exist. For instance, if the PDE calculated using 
the RME concentration is less than the lethal RTV, then it is assumed that 
adverse effects to the survival of wildlife populations are unlikely to occur. 
Similarly, if the reasonable maximum PDE is less than the sublethal RTV, then it 
is assumed that adverse effects to wildlife populations related to growth and 
reproduction are unlikely to occur. When an HI is greater than 1, a discussion 
of the ecological significance of the HQs comprising the HI is completed and 
risks from exposure to CT concentrations of ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contaminants 
may cause population reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989b). In many circumstances, lethal or 
sublethal effects may occur to individual organisms with little population or 
community-level impacts; however, as the number of individual organisms 
experiencing toxic effects increases, the probability that population effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population-level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The lethal and sublethal HQs and HIS are calculated for each ECPC and each 
representative wildlife species. Tables E-6 through E-11 of Appendix E present 
the HQ and HI calculations. A summary of risks to representative wildlife 
receptors is provided in Table 7-7. 

Summary HIS for predatory wildlife receptors (e.g., red fox and red-tailed hawk) 
exposed to RME concentrations of ECPCs for both lethal and sublethal effects were 
less than 1; therefore, risks are not predicted for these receptors. 

Lethal risks are predicted for the short-tailed shrew based on both the RME and 
CT exposure concentrations from Site 18. The lethal HIS for the short-tailed 
shrew exceed 1 based on the RME (HI = 6.8) and CT (HI = 2.3) exposure concentra- 
tions'. The primary contributors to the lethal HI are lead, barium, and zinc. 
Although the RME HI for the cotton mouse slightly exceeds 1 (HI = 1.4), it is 
unlikely that population-level effects to the cotton mouse will result from 
exposure to surface soil from Site 18. CT exposure concentrations from Site 18 
surface soil result in an HI of 0.73 for the cotton mouse. 

Sublethal risks are predicted for the cotton mouse, short-tailed shrew, and the 
mourning dove based on both RME and CT exposure concentrations from Site 18. The 
sublethal HIS for cotton mouse (RME HI = 13 and CT HI = 7.9), short-tailed shrew 
(RME HI = 50 and CT HI = 16), and the mourning dove (RME HI = 14 and CT HI = 12) 
are well above 1 based on both the RME and CT exposure concentrations. The 
primary contributors to the sublethal HI for the cotton mouse and the short- /----% 
tailed shrew are lead, cadmium, and copper; the primary contributor for the 
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Table 7-7 
Summary of HIS for Terrestrial Wildlife’ 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Lethal Effects from Exposure to Lethal Effects from Exposure to 
Sublethal Effects from Sublethal Effects from 

Ecological Receptors 
Reasonable Maximum EPCS Central Tendency EPCs 

Exposure to Reasonable Exposure to Central 
Maximum EPCs Tendency EPCs 

Cotton mouse 1.4 0.73 13 7.9 

Mourning dove 0.042 0.0078 14 12 

Short-tailed shrew 6.8 2.3 50 16 

Red fox 0.0024 0.01 0.19 0.031 

Red-tailed hawk 0.00071 0.000063 0.08 0.14 

’ The information is a summary of the HIS presented in Tables E-6 through E-12 of Appendix E. 

Notes: EPC = exposure point concentration. 
HI = Hazard Index. 



mourning dove is cadmium. In addition, barium and zinc are also contributors to 
sublethal risks predicted for the short-tailed shrew. 

The results of the food web modeling suggest that risks to small mammals and 
birds associatedwith ingestion of inorganic constituents in the surface soil may 
occur. However, given the relative lack of ecological habitat at Site 18, it is 
expected that the occurrence of these receptors would be minimal. In addition, 
the openness of Site 18 would also preclude small mammals and birds from 
exclusively foraging in this area due to increased risk of predation. 

7.6.2 Terrestrial Plants Risks for terrestrial plants are evaluated by 
comparing the selected phytotoxicity RTVs to the RME and CT exposure concentra- 
tions. The results of this comparison are summarized in Table 7-8. Phytotoxici- 
ty benchmarks are not available for 2-butanone, acetone, carbon disulfide, and 
TRPH. 

RME concentrations of cadmium, lead, and zinc only slightly exceed their 
respective phytotoxicity benchmarks. All CT exposure concentrations are less 
than the phytotoxicity RTVs, with the exception of cadmium, which has a CT 
exposure concentration (3.1 mg/kg) that is approximately equivalent to the 3.0 
mg/kg benchmark value. With the exception of areas of sparse vegetation in the 
burn pits, the majority of the site is vegetated with various herbaceous species. 
The sparsely vegetated areas in the burn pits are likely the result of physical 
disturbance to the surface caused by fire, rather than direct contact with ECPCs 
in surface soil. As previously discussed, sample locations were selectively 
biased toward areas of suspected contamination and may not be representative of 
the entire area. It is unlikely that the assessment endpoint including plant r-x 
biomass and/or plant cover would be reduced over the entire area of Site 18 such 
that small mammal and bird populations would be affected. 

7.6.3 Terrestrial Invertebrates. Risks for terrestrial invertebrates are 
evaluated by comparing invertebrate toxicity benchmark values to RME and CT 
exposure concentrations. The results of this evaluation for Site 18 surface soil 
are also presented in Table 7-8. Invertebrate toxicity benchmark values are not 
available for 2-butanone, acetone, carbon disulfide, barium, manganese, andTRPH. 

RME (42.1 mg/kg) and CT (35.5 mg/kg) exposure concentrations for copper slightly 
exceed its invertebrate toxicity benchmark of 30 mg/kg. Other than copper, which 
only marginally exceeds its respective RTV, all RME concentrations are well below 
their respective invertebrate toxicity benchmark values. It is, therefore, 
unlikely that the assessment endpoint including invertebrate biomass and/or 
abundance would be reduced over the entire area of Site 18 such that small mammal 
and bird populations would be affected. 

7.7 UNCERTAINTY ANALYSIS. The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. Table 2.5 of the GIR presents several general 
uncertainties inherent in the risk assessment process (ABB-ES, 1997). 

Specific uncertainties associated with exposure to surface soil at Site 18 
include the following: ~--X 
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Table 7-8 
Summary of Ecological Risk for Plants and Invertebrates in Surface Soil at Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Exposure Point 
RTV 

RTV Exceeded?3 

Analyte Concentrations’ (by RME/by CT) 

RME CT Plant* I Invertebrate’ Plant I invertebrate 

Volatile Organic Compounds (mglkg) 

P-Butanone 0.109 0.104 NA NA NA/NA NA/NA 

Acetone 0.262 0.118 NA NA NA/NA NA/NA 

Carbon disulfide 0.0475 0.0402 NA NA NA/NA NA/NA 

Ethylbenzene 0.0775 0.0548 200 21 No/No No/No 

Methylene chloride 0.086 0.0528 1,m 150 No/No No/No 

Toluene 0.0489 0.0364 200 21 No/No No/No 

Xylenes (total) 1.366 0.409 1,wJo 21 No/No No/No 

Semivdatile Organic Compounds (mglkg) 

BMethylnaphthalene 6.974 3.486 25 34 No/No No/No 

Naphthalene 2.697 1.494 100 34 No/No No/No 

Phenanthrene 2.2 1.47 25 34 No/No No/No 

Pyrene 2.392 1.434 25 34 No/No No/No 

bis(2-Ethylhexyl)phthalate 2.807 1.498 l,CQ(J 478 No/No No/No 

Inorganic Analvtes (mglkg) 

Barium 32.8 26.5 500 NA No/No NA/NA 
~~~:~.~li:I:I:3l:~:~~,~,~~~~~~~.~~~~ 

Cadmium 3.7 3.1 3 50 ~ts~~~~~~~~~li No/No :+:i~.~.~.~. ,~.~,~,~.~,~./~,~,_~,~.~.~.~.~.~.~~~.~.~~~.~.~~~~~~~~~~~.~.~~~~~~~~~~~~~~~~~~~~~~~.~ ; :,:,:,:,:.:.:,:.: .,.,.,.,.,...... 

Copper 42.1 35.5 100 30 No/No 
~~:~~~~~~ 

“““‘““” ~ :,:. ~ x,:t,:,:.::::::; :::: zz::~ ,..,,.......... ‘.“A.‘.... .:~::~~:.~~,~~~~.~:.~~~~~.~:.:.: 

Lead 83.9 31.3 50 1,190 ~~~~~:~~~ No/No :.::.:........... . . . . . . . . .._. ,_, ,. 

Manganese 70.1 57 500 NA No/No NA/NA 

Nickel 3.6 3.0 30 400 No/No No/No 
.,.....,.,.....,., :::::::::,:,:,‘,‘,‘:‘:‘::::...,. ..,,___.___ 

Zinc 61.6 43.6 50 130 ~~~~~~~~ No/No ~.:.:.:.:.:.:.:.:.:.:.:.:.,.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

See notes at end of table. 



Table 7-8 (Continued) 
Summary of Ecological Risk for Plants and Invertebrates in Surface Soil at Site 18 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Exposure Point 
RTV 

RTV Exceeded?3 

Analyte Concentrations’ (by RME/by CT) 

RME I CT Plant’ I Invertebrate’ Plant I Invertebrate 

Tote1 Recoverable Petroleum 

Hydrocarbons ITRPHs) [mglkg) 

TRPHs 6,970 5,058 NA NA NA/NA NA/NA 

’ Exposure point concentrations (EPCs) are presented in Table 7-2. The RME EPCs are equal to the lesser of the maximum detected concentration and the 95 percent 
upper confidence limit. CT EPCs are equal to the mean of all concentrations. When the mean is greater than the RME EPC, the maximum EPC is used. 
2 Plant and invertebrate RTVs are presented in Appendix E, Tables E-4 and E-5, respectively. Generally, the plant RTVs are the lowest observed effect concentration from 
among growth studies on plants in solid media, and invertebrate RTVs are the lowest concentration lethal to 50 percent of a test population (14-day soil test on Eiseni8 

fOdid8) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to invertebrate RTVs; the resultant 
value should be protective of 99.9 percent of the population from acute effects (Neuhauser et al., 1986). 
3 Comparison shown is RME EPC to RTV/CT EPC to RTV. 

Notes: Shading indicates exceedances. 

RME = reasonable maximum exposure. 
CT = central tendency. 
RTV = reference toxicity value. 
mg/kg = milligrams per kilogram. 
NA = not available. 
TRPH = total recoverable petroleum hydrocarbon. 
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Surface soil sampling locations were selected based on the presence of 
burn pit areas, visual observations of stained soil, and elevated OVA 
readings. As shown on Figure 3-1, surface soil samples were not 
collected from the grassy maintained area outside of the burn pits; 
therefore, the data set may be biased high and not representative of 
the entire area of Site 18. Consequently, risks to ecological 
receptors may be overestimated. 

Although selected as an ECPC for surface soil, TRPH was not evaluated 
in the ERA because toxicological benchmarks are not available. TRPH 
was detected in 38 of 47 locations at concentrations ranging from 2.9 
to 23,500 mg/kg. It is believed that detected concentrations of TRPH 
are the result of JP-5 fuel used during the fire-training activities at 
Site 18. JP-5 fuel is primarily composed of aliphatic hydrocarbons and 
other lightweight volatile constituents. It is expected that the more 
toxic aliphatic hydrocarbons are no longer present in the surface soil 
(due to volatilization) leaving a residue of heavier-weighted constitu- 
ents that are less toxic to ecological receptors. Although low 
molecular weight constituents including naphthalene and 2-methyl- 
naphthalene were detected in the surface soil, the results of the ERA 
suggest that these constituents do not pose risk for ecological 
receptors. Therefore, based on the detected concentrations of volatile 
and semivolatile constituents, and the finding of no risk associated 
with these constituents, it is unlikely that detected concentrations of 
TRPH in the surface soil of Site 18 pose a risk to ecological recep- 
tors. 

Risks to avian species may have been underestimated because bio- 
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature, As a result, potential risks associated 
with several ECPCs were not evaluated for avian species. If the data 
obtained from studies conducted on mammals were used to estimate risks 
to avian species, then risk estimates for birds would be higher. 
However, there is also uncertainty in assuming that the metabolic 
functions of mammals and birds are similar enough to use inter- 
taxonomic surrogates. 

Risks to adult amphibian and reptile species were not estimated because 
bioaccumulation and toxicity data for this taxonomic group are general- 
ly lacking in the literature. As a result, potential risks associated 
with ECPCs are uncertain for these species. Intertaxonomic surrogates 
were not used to calculate dietary risks to reptiles because of the 
uncertainty associated with extrapolation of data from endothermic to 
essentially ectothermic species. 

Site-specific toxicity data for Site 18 surface soil are not available. 
Phytotoxicity and invertebrate benchmark values used in th'e risk 
assessment were designed for risk screening purposes only and may not 
be relevant to the specific conditions of the surface soil at Site 18. 
The conservative nature of these screening tools may overestimate the 
actual risk to terrestrial plants and invertebrates at Site 18. 
However, phytotoxicity and invertebrate benchmark values for several 
analytes are not available, potentially resulting in an underestimation 
of risk. 

7-29 



. The wildlife foodweb model conservatively assumes that all representa- 
tive wildlife species actively forage at the site year round; however, F-3 
the actual presence of these receptors at Site 18 is expected to be 
minimal given the lack of ecological habitat. 

Because plant and invertebrate BAFs for some chemicals are not 
available, the chemical concentrations in plant and/or invertebrate 
tissues for these chemicals have not been calculated. Therefore, the 
potential dietary exposure model may underestimate secondary prey 
tissue concentrations for some chemicals that were' derived using 
ingestion of plants and/or invertebrates. This underestimating of the 
top predator tissue concentration may result in an underestimation of 
the hazard quotient in top predators like foxes and hawks. 

7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITE 18. Potential risks for 
ecological receptors including terrestrial wildlife, terrestrial plants, and soil 
invertebrates were evaluated for ECPCs in surface soil at Site 18. 

Risks associated with exposures to ECPCs in Site 18 surface soil were evaluated 
for terrestrial wildlife based on a model that estimates the amount of 
contaminant exposure obtained via the diet and incidental ingestion of surface 
soil. Comparison of estimated doses for wildlife species with reference toxicity 
doses representing thresholds for lethal and sublethal effects is the basis of 
wildlife risk evaluation. Risks to small mammals and birds associated with 
ingestion of lead, cadmium, and copper in surface soil and food items were 
identified; however, given the relative lack of ecological habitat at Site 18, /"1 
it is expected that the occurrence of these receptors would be minimal. 
Therefore, reductions in the survivability, growth, or reproduction of small 
mammal and bird populations associated with exposure to ECPCs in Site 18 surface 
soil are not expected to occur. 

Summary HIS for all representative wildlife species exposed to RME concentrations 
of ECPCs for lethal effects were less than 1; therefore, no risks related to 
survival are predicted for these receptors. 

Sublethal HIS for the predatory wildlife receptors (e.g., red fox and red-tailed 
hawk) exposed to RME and CT concentrations of ECPCs in surface soil were less 
than 1; therefore, sublethal risks are not predicated for these receptors. 
Sublethal risks are predicted for the cotton mouse, short-tailed shrew, and 
mourning dove based on both RME and CT exposure concentrations from Site 18 
surface soil. The sublethal HIS for the cotton mouse (RME HI = 7.5 and CT HI = 
6.3), mourning dove (RME HI = 14 and CT HI = ll), and short-tailed shrew (RME HI 
= 2.6 and CT HI = 2.1) exceed 1. Cadmium is the primary contributor to sublethal 
risks to representative wildlife species from exposure to surface soil. 

Risks to terrestrial plants and soil invertebrates were evaluated by comparing 
exposure concentrations for surface soil with toxicity benchmark values. Based 
on this comparison, the RME concentrations for cadmium, lead, and zinc slightly 
exceed the phytotoxic RTV, indicating the possibility for adverse effects on 
growth, reproduction, or survival to'terrestrial plants. However, except for 
cadmium, the central tendency concentrationwas less than the phytotoxicity RTVs, 
suggesting that any adverse effects to terrestrial plants wouldbe on a localized ,- 
scale. Also, cadmium was the only ECPC that exceeded an invertebrate RTV. Both 
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the RME and CT exposure concentration exceeded the invertebrate benchmark value. 
Because the surface soil sampling was biased toward the burn pits, the areas 
believed to be most heavily contaminated, it is unlikely that plant or soil 
invertebrate biomass or plant cover availability wouldbe reduced over the entire 
area of Site 18 such that small mammal or bird populations would be affected. 

In summary, the results of the ERA suggest that the assessment endpoints 
discussed in Subsection 7.2.3 (i.e., reduction in small mammal and bird popula- 
tions, reduction in the biomass of plant/invertebrates, or reduction of plant 
cover availability) are not expected to be impacted at Site 18. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of human health and ecological 
chemicals of potential concern detected in soil and groundwater samples at Site 
18. Fate, in the context of this chapter, refers to the ultimate disposition of 
a given chemicals of potential concern following its release into the environ- 
ment. Transport refers to the mechanism(s) by which a given chemical released 
into the environment will arrive at its fate. Explanation of the fate and 'trans- 
port of chemicals in the environment can be very complicated or very simple, 
depending on the physical, chemical, and biological characteristics of the 
compound or metal considered and the environment into which that compound is 
released. 

Several organic compounds and inorganics were detected in soil and grounldwater 
sampled at Site 18. Because of the number of potential chemicals detectled and 
the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussion will focus only on those chemicals that may pose adverse 
risk to human or ecological receptors, as identified by the HHRA (Chapter 6.0) 
and the ERA (Chapter 7.0) in this report. 

The following discussion of contaminant fate and transport is divided into two 
sections. Section 8.1 discusses potential migration routes of a chemical(s) in 
the media evaluated and does not focus specifically on media found to be of 
concern at Site 18. The site-specific persistence, fate, and transport of those 
compounds and elements found to pose a potential risk to human health or the 
environment are discussed in Section 8.2. 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possiblle for 
a contaminant in the various media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

&. Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes that exist as gases at surface 
temperature and pressure may disperse or diffuse into the air, and particulates 
may become entrained in air and thereby migrate. The extent to which gaseous 
constituents and particulate material remain airborne is a function of the level 
of excitation of the air (wind and temperature) and fate processes acting on the 
constituent and, for particulates, their density. Particulate material as 
discussed herein consists of organic compounds and inorganic material that would 
otherwise not be present in a gaseous medium under atmospheric conditions. 

Soil -- The primary agents of migration acting on soil include wind, rainwater, 
running water, biological activity, andhuman activity. Wind commonly transports 
soil in the form of particulate material. Rainwater may cause soil to migrate 
either by washing soil particles downward into the subsurface or by carrying soil 
particles overland to surface water bodies or other areas of deposition. The 
amount and type of vegetative cover and surface disturbance affects the degree 
to which wind and water cause soil to migrate. 

Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and can be transported in the aqueous phase. Other organic compounds and 
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elements are not soluble in water, but may be transported by surface water via K--k 
suspension. The amount of suspended particulate material in surface water is 
largely a function of the water's energy; as that energy decreases, suspended 
material will settle and become part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

Groundwater. Groundwater is a liquid medium capable of transporting constituents 
as colloidal forms, as complexes, as pure-phase liquids, or as dissolved-phase 
liquids. Organic compounds and elements generally reach groundwater either by 
being placed directly into the water table (e.g., disposal pits) or by being 
leached from soil or solid waste to the water table by physical or chemical 
processes. Groundwater may discharge to the land surface, surface water bodies, 
other aquifers, or pumping wells. The migration of constituents from groundwater 
upon discharge depends on the chemical and/or physical processes acting upon that 
individual constituent in the medium to which it is discharged. 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumedby other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediments in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes that control the persistence and fate of organic 
compounds and inorganics in the environment. Subsection 8.2.2 discusses the 
primary persistence and fate characteristics of the constituents detected at Site 
18. Subsection 8.2.3 discusses contaminant transport for Site 18. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends onvarious chemical, physical, andbiological processes. The 
predominant processes affecting the environmental persistence and fate of 
chemical constituents includesolubility, photolysis, volatilization, hydrolysis, 
oxidation, chemicalspeciation, complexation, precipitation or co-precipitation, 
cationic exchange, sorption, biodegradation or biotransformation, andbioaccumu- 
lation. These processes are briefly summarized below. 

Solubilitv. The solubility of chemical constituents in water is important in 
assessing their mobility in the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 
(i.e., groundwater and/or surface water). Generally for organic compounds, f-3 
aqueous solubility is a function of molecular size, molecular polarity, 
temperature, and the presence of other dissolved organic co-solvents. For metals 
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and other inorganic parameters, solubility is generally controlled by chemical 
speciation, pH, Eh, oxygen content, and the presence of dissolved and/or 
colloidal organic compounds (e.g., humic and fulvic acids) or other inorganic ion 
species (e.g., hydroxides and sulfates) (USEPA, 1979). Increased solubility is 
usually directly related to increased environmental mobility with groundwater 
and/or surface water being the principal transport medium. Therefore, solubility 
is a significant factor affecting the fate of a compound or element in the water 
environment. 

Photolvsis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i.e., usually a hydroxyl radical) that reacts with andmodifies 
the original compound. In general, photolysis primarily occurs within the 
atmosphere, although it may also occur to a limited extent in surface water 
and/or soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water 'to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certainmetals such as mercury, arsenic, and 
lead are capable of undergoing biologically mediated transformation (i.e., 
alkylation) that form volatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i.e., vadose zone), 
sediment, and surface water and is evaluated using Henry's law and other 
associated chemical-specific rate constants. 

Hydrolysis. Hydrolysis involves the decomposition of a chemical compound by its 
reaction with water. The rate of reaction may be promoted by acid (hydronium 
ion, [H,O+]) and/or base (hydroxyl ion, [OH-]) compounds. In general., most 
organic compounds are resistant to hydrolytic reactions unless they contain a 
functional group (or groups) capable of reacting with water. Metallic compounds, 
however, generally dissociate readily in water depending upon the aqueous 
environmental conditions (e.g., pH and ionic strength). For metals, hydrolytic 
dissociation is an indirect process that affects the primary fate and transport 
mechanism of aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur, but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic compounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Speciation. Chemical speciation is important primarily for metals that 
may exist in multiple forms in the environment, particularly within aqueous 
matrices. In general, the aqueous speciation of metals depends primarily upon 
the relative stabilities of individual valence states (which are element 
specific), oxygen content, pH and Eh condition, and the presence of available 
complexing agents and/or other cations and anions (USEPA, 1979). Because various 
metallic species exhibit differential aqueous solubilities and differential 
mobilities within soils and/or sediments (USEPA, 1979), the particular speciation 
of an individual metal will greatly affect its environmental mobility. 
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Complexation. For metals, complexation with various ligands is an important 
process because these complexes may be highly soluble in water. Complexation 
may, therefore, greatly enhance mobility within environmental matrices, 
particularly in groundwater and surface water, depending upon the aqueous 
solubility of the resulting complex. Complexation depends upon numerous factors 
such as pH, Eh, type and concentration of complexing ligands, and other ions 
present (USEPA, 1979). 

f-3 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metallic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying 
affinities for different organic ligands (i.e., mercury and arsenic for amino 
acids and their derivatives) (USEPA, 1979). Metals may also form metallo- 
inorganic complexes with inorganic ligands such as carbonate, halogens (usually 
chlorine), hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex 
formation is usually favored over metallo-inorganic complexes. 

Precipitation and Co-Precipitation. Both chemical precipitation and co- 
precipitation are important removal mechanisms, particularly for metals and 
metallo-cyanides in the environment. Precipitation and/or co-precipitation 
reactions depend on numerous aqueous environmental conditions such as pH, Eh, 
organic ligands present, oxygen content, and cationic and anionic species present 
(USEPA, 1979). Depending on the specific conditions, the removal of aqueous 
metallic species and metallo-cyanides from groundwater and/or surface water can 
greatly affect the environmental mobility of a metal and, hence, its ultimate 
fate and transport. 

Cation Exchange. Cation exchange is important primarily for metals and other 
ions that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). This 
process, therefore, can significantly affect the mobility of an aqueous metal 
cation by removing it from solution under certain environmental conditions. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process that 
affects mobility in the environment. This process is particularly important for 
the fate and transport of chemicals from soil or sediment to water (i.e., 
groundwater and surface water). In general, most metals exhibit a potential for 
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). 
Organic compounds also exhibit sorptive capability, but show greater variability 
in their ability to sorb to particulate or organic matter. The tendency for 
organic compounds to sorb to soils or sediment is reflected in their organic 
carbon partitioning coefficients (K,,). K,, is a measure of relative adsorption 
potential. The normal range of K,, values is from 1 to lo7 with higher values 
indicating greater sorption potential. Actual adsorption is chemical specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, f,,, in soil times the K,, is defined as the distribution 
coefficient, K,. The K, is a ratio of the concentration adsorbed to the 
concentration partitioned to water. 

Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 

.-"--I 

WHF-S18.RI 

PMW.Ol.99 8-4 



increases and the aqueous solubility decreases (i.e., low polarity and high 
hydrophobicity), the sorptive binding affinity increases (i.e., K,, increases). 
The tendency for chemical constituents to adsorb to inorganic particulate and/or 
organic compounds is a particularly important process because sorption to soils 
and/or sediments can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme- 
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a form that can be used by the organism. The biodegradation rate is the rate by 
which contaminants will be degraded. The rate is a function of microbial biomass 
and a chemical's concentration under given environmental conditions. When a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradation begins as the organism generates an enzyme capable of digesting 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound that serves as a carbon and energy source 
(USEPA, 1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important when 
evaluating the impact of chemicals in the aquatic environment. The process is 
characterized by hydrophobic chemicals that canbe partitioned into fat and lipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentration factor is ameasure of the concentration of a chemical in tissue 
(on a dry-weight basis) divided by the concentration in water, and is a commonly 
used parameter to quantify bioconcentration (USEPA, 1979). The process is 
significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Site 18 Chemicals of Potential Concern This 
section discusses the persistence and fate characteristics for chemicals of 
potential concern detected at Site 18. To focus the discussion of persistence 
and fate characteristics, only those constituents that were (1) identified by the 
HHCPCs or ECPCs (presented in Chapters 6.0 and 7.0, respectively) as chemicals 
of potential concern and (2) those constituents that were present above re:Levant 
standards will be addressed. These constituents are summarized below by medium 
for Site 18. 

Human Health Assessment Constituents 

. Surface soil: No VOCs, SVOCs, pesticides or PCBs, however, there are 
TRPH and 6 inorganics (arsenic, cadmium, chromium, copper, iron, and 
manganese) 

. Subsurface soil: TRPH 

. Groundwater: none selected 

Ecological Assessment Constituents 

. Surface soil: seven VOCs (2-butanone, acetone, carbon disulfide, 
ethylbenzene, methylene chloride, toluene, and xylenes); five SVOCs 
[2-methylnaphthalene, naphthalene, phenanthrene, pyrene, bis(2-ethyl- 
hexyl)phthalate] and TRPH; no pesticides or PCBs, and seven inorganics 
(barium, cadmium, copper, lead, manganese, nickel, and zinc). 
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. Subsurface soil: none selected 

. Groundwater: none selected 

The fate and persistence characteristics of these constituents are summarized 
below by analytical fraction. 

Inorzanics. Aluminum is the third most common element in the environment, though 
not generally found in elevated concentrations in groundwater. Aluminum is known 
to complex readily, however, and high concentrations present in groundwater are 
generally due to silt-sized particles of aluminum-containing compounds often 
present as clays or aluminum hydroxides. Complexing and polymerization of the 
most commonvalence state of aluminum, A1+3, represents the predominant transport 
mechanism for aluminum in the environment. 

Arsenic has two stable forms in solution in groundwater, arsenate (As'+) and 
arsenite (As3+). In groundwater with pH ranging from 3 to 7, the monovalent 
arsenate anion HzAsO,- is the dominant form. Upon entering surface water, via 
groundwater discharge, arsenic may partition to sediment from solutionby hydrous 
iron oxide adsorption and/or co-precipitation (or a combination of both) with 
sulfides in the sediment. The Eh and pH conditions of the surface water and 
sediment govern the effectiveness of these mechanisms (adsorption and co- 
precipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the water T---Y 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up in either sediments (in stream beds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

Chromium is present in minerals predominantly as Cr3+. Dissolved chromium may 
be present as trivalent cations or as anions in which the oxidation state is Cr6+ 
(hexavalent). Six different ionic forms of chromium are considered to be stable 
in aqueous systems. The reduced forms are Cr3+, CrOH2+, Cr(OH),+, and Cr(OH),-. 
Anionic forms present under oxidizing conditions include dichromate Cr20,2- and 
chromate CrOb2-. The dissolved forms that predominate in reduced systems between 
pH 5 and pH 9 probably are CrOH2+ and Cr(OH),+. Concentrations of chromium in 
natural waters that have not been affected by waste disposal are commonly less 
than 10 /Ig/J (Hem, 1992). 

Iron is the second most abundant element in the environment, though dissolved 
concentrations present in groundwater are generally low. The chemical behavior 
of iron and its solubility depend upon the oxidation intensity and pH of the 
environmental system in which it is found. Iron exists in two valence states, 
Fe2+ and Fe3+, with the Fe2+ or ferrous form the most common form of iron found 
in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fulvic and humic acids. 
Aerated or flowing water with a pH in the range of 6.5 to 8.5 should contain 
little dissolved iron. 
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Vanadium commonly exists in the V3+, V4+, and V5+ valence states. Its aqueous 
chemistry is quite complex, but overall concentrations seem to be controlledmore 

Y by availability of a vanadium source, rather than equilibrium considerations. 
Bioconcentration of vanadium by vegetation has been reported by several 
researchers. 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals in various media at Site 18. All media, surface soil, subsurface soil, 
surface water, sediment, and groundwater will be discussed. 

Surface Soil. Transport of the chemicals of potential concern in soil is 
dependent on several factors, as discussed in Section 8.1. The primary agents 
of migration acting on soil include wind, water, and human activity. Soil can 
also act as a source medium from which the chemicals of potential concern are 
transported to other media. Transport of the chemicals of potential concern from 
soil via wind is not expected to be a major transport mechanism because of the 
heavy vegetation present at Site 18. Vegetative cover is an effective means of 
limiting wind erosion of soil. Humans are effective at moving soil and can 
greatly affect the transport of soil-bound chemicals at hazardous waste sites. 
Under the current use of Site 18, human activity is not a major transport 
mechanism for the chemicals of potential concern in soils. This condition may 
change based on the future use of Site 18. 

Water can cause the transport of soil and, therefore, the chemicals of potential 
concern in soil, via the mechanisms of physical transport of soil or the leaching 
of constituents from the soil to groundwater. Soil erosion, the physical 
transport of soil via surface water runoff, is currently not considered a major 
mechanism for the transport of the chemicals of potential concern in soil at Site 
18 because of (1) the low grade (slope) of the land surface at the site, (2) the 
heavy vegetation at the site, and (3) the nature of the constituents remaining 
in the soil at the site. 

The majority of the analytes detected in the soil at Site 18 are likely to remain 
attached to the soil because most metal analytes adsorb readily to or are natural 
constituents of clays and other minerals. 

Surface Water. There are no permanent surface water bodies associated with Site 
18. Currently, transport of the chemicals of potential concern at Site 18 via 
runoff is not considered an important transport mechanism because of (1) the low 
slope of the land surface at the site, (2) high infiltration capacity of soil at 
the site, (3) the heavy vegetation at Site 18, and (4) the tendency of the 
surface soil contaminants at the sites to remain attached to clays in the soil. 

When Site 18 was an active fire-training area, transport of the chemicals of 
potential concernvia surface water runoff may have been a more significant means 
of contaminant transport. Because training pits were open to rainfall during 
their operation, it is possible that intense precipitation could have caused the 
pits to overflow. Transport of the chemicals of potential concern via surface 
water runoff is not considered important now that the site is inactive and 
vegetated. 

Sediment. The transport of sediment at Site 18 by the action of humans is not 
currently a significant transport mechanism, as very little human activity occurs 
in the grassy field. Transport of sediment in water during heavy rain events (by 
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saltation, traction, and suspension) is not a likely means of sediment transport 
at Site 18. 

Groundwater. As discussed in Section 5.5, the observed concentrations of the 
inorganics in unfiltered groundwater at Site 18 were affectedby turbidity in the 
groundwater samples at the time of collection. The groundwater samples collected 
in 1996 (during Phase IIB) are thought to be more representative of groundwater 
conditions at Site 18. It is probable that particulate material of larger than 
colloidal sizes does not easily move through the matrix of the aquifer. Colloid- 
sized material may be transported through the aquifer matrix at flow rates 
present in the surficial aquifer system at Site 18. 

Hydrogeology at Site 18 is discussed in Section 5.2 of this report. The aquifer 
present at the site is the surficial (sand-and-gravel) aquifer. The chemicals 
of potential concern identified for groundwater are associatedwiththe surficial 
aquifer system. Recharge of the surficial aquifer at Site 18 occurs primarily 
by rainfall on the site and in the area north of the site. Groundwater flow 
direction in the surficial aquifer at Site 18 is primarily to the south- 
southwest. Clear Creek acts as a point of discharge approximately 3,000 feet 
southwest of the site. 

Hydraulic data from the well cluster (WHFl-1 and WHFl-1s) located approximately 
2,000 feet northwest of Site 18 indicate that vertical gradient in the general 
area is downward. The upper (approximately) 100 feet of material is a sand with 
varying amounts of silt and clay and should probably act as a single hydraulic 
unit. 

Horizontal hydraulic gradient estimates have been developed for the Site 18 area. 
The gradient was calculated for eight separate periods between September 1993 and 
November 1996 and averaged for each period (Table 5-2). The average hydraulic 
gradient in the surficial aquifer for all eight periods is 0.0039 ft/ft in a 
south-southwest direction. 

Hydraulic conductivity testing was not successful on monitoring well WHF-18-2; 
however, testing completed on nearby monitoring wells WHFl-lS, WHF-2-1, and WHF- 
17-2 provide an average hydraulic conductivity value for the area to the north 
and west of 11.43 ft/day (Table 5-4). 

Horizontal groundwater seepage velocity calculations have been completed for the 
surficial aquifer system at Site 18 using available hydraulic information 
(Section 5.2). A seepage velocity of 62 ft/yr was calculated using the 
horizontal gradient 0.0049 ft/ft, the average hydraulic conductivity (11.43 
ft/day) from monitoring wells located in Sites 1, 2, and 17, (Table 5-5), and an 
estimated effective porosity of 0.35. Disposal activities at Site 18 may have 
begun releasing contaminants to the aquifer approximately 50 years ago. Using 
the seepage velocity calculated above and a 50-year time frame, the total 
distance of potential contaminant migration was estimated to be approximately 
3,100 feet. 

The calculated estimate of 3,100 feet of migration relies on hydraulic 
conductivity values derived from slug test data from sites near Site 18. Slug 
tests provide a rough estimate of hydraulic conductivity that can be more 
accurately measured using pumping tests. If the hydraulic conductivity value 
used in the calculation were decreased by an order of magnitude, a total 
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migration of only 310 feet would be expected for the 50-year history of the site. 

Clear Creek is the final point of discharge for groundwater from the surficial 
aquifer at Site 18. Clear Creek is located approximately 3,000 feet southwest 
of Site 18. Surface water and sediment samples collected during Phase I of the 
RI from sampling locations located upstream and downstream of the expected 
groundwater discharge points from Site 18 do not conclusively support any impact 
to surface water quality of Clear Creek from past Site 18 activities (ABB-ES, 
1992b). The results of surface water and sediment sampling are presented in 
Technical MemorandumNo. 4, Surface Water and Sediments, May1992 (ABB-ES, 1992a) 
and will also be presented in the future Remedial Investigation Report for Site 
39, Clear Creek Flood Plain. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS. The following is a summary based on the RI at Site 18, Crash 
Crew Training Area, NAS Whiting Field. 

. 

. 

. 

. 

. 

. 

. 

. 

Organic analytes detected in surface soil samples consist of 7 VOCs, 11 
svocs , and TRPH. Two SVOCs (benzo (a) anthracene and benzso (a) 
pyrene), four inorganics (arsenic, barium, copper, and iron), and TRPH 
exceeded Florida SCTLs or USEPA Region III RBCs residential or 
industrial criteria. No pesticides or PCBs were detected in the 
surface soil sample collected from Site 18. 

Organic analytes detected in subsurface soil samples consist of four 
VOCs, eight SVOCs, TRPH, and three pesticides. PCBs were not detected 
in the subsurface soil samples collected from Site 18. No VOCs, SVOCs, 
or pesticides exceeded Florida residential or industrial SCTLs or USEPA 
Region III industrial screening criteria. TRPH was detected in 
subsurface soil samples at concentrations exceeding Florida SCTLs for 
both residential and industrial use scenarios. 

Twenty-one inorganic analytes and cyanide were detected in the 
subsurface soil samples, Arsenic was detected in 12 subsurface soil 
samples at concentrations that exceeded the Region III RBCs and in 10 
subsurface soil samples that exceed the Florida residential SCTL for 
arsenic. None of the other inorganics detected in samples exceeded 
either Federal or State industrial soil screening criteria. 

The groundwater flow direction is to the south-southwest and discharges 
at Clear Creek, which is located approximately 3,000 feet southwest of 
the site. 

No VOCs or PCBs were detected in groundwater samples collected from 
monitoring wells WHF-18-1, WHF-18-2, or WHF-18-3. One SVOC, bis(2- 
ethylhexyl)phthalate, not previously detected in Phase IIA and 18 
inorganic analytes were detected in the Phase IIB groundwater samples. 
No inorganic analytes exceeded either State or Federal MCLs. 

The HHRA determined that exposures to chemicals detected in soil and 
groundwater samples at Site 18 are not likely to pose unacceptable 
carcinogenic risks to the receptors evaluated based on an evaluation of 
the samples using USEPA and Florida guidelines and target risk ranges. 

The total ELCR associated with surface soil by a hypothetical future 
aggregate resident (2~10~~) exceeded Florida's target level of 1~10~~ 
due to arsenic. All other target exposure pathways were less than 
1x10+ ELCR. It is unlikely that the area will be utilized as a 
residential land use. 

The total RME associated with surface soil by a hypothetical future 
child resident exceeded USEPA's and FDEP's target HI of 1, although the 
CT HI did not. The HIS for all other exposure pathways evaluated were 
below the USEPA and FDEP target level. 
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. The background level of arsenic detected in surface soil at NAS Whiting 
Field exceeds the Florida SCTL and may result in an unacceptable 
carcinogenic risk. It is likely that the naturally and/or anthropogen- 
ically occurring concentrations of arsenic contribute to the FDEP 
target risk level exceedance. It is uncertain whether or not the 
concentrations of arsenic detected in Site 18 surface soil samples are 
related to past site operations. 

. No HHCPCs were identified in groundwater; therefore, current and future 
exposure scenarios did not require evaluation. 

. Food web modeling suggests that risks to small mammals and birds ( 
(cotton mouse, short-tailed shrew, and mourning dove) associated with 
ingestion of inorganic constituents may occur but would be minimal due 
to predation pressures limiting exclusive foraging in the open area of 
Site 18. 

. Terrestrial plants should not be adversely affected by site-related 
contaminants. RME concentrations for cadmium only slightly exceed its 
respective phytotoxicity benchmarks; no other detected contaminants 
exceeded their benchmarks. 

. Invertebrates should not be adversely affected by site-related 
contaminants. RME concentrations of site contaminants did not exceed 
their respective invertebrate toxicity benchmarks. 

9.2 RECOMMENDATIONS. Based on the interpretation of findings from the remedial 
investigation activities, a focused feasibility study is recommended to address 
potential risk of a surface soil exposure by a hypothetical future aggregate 
resident. The calculated risk to a hypothetical resident (2~10~~) exceeded 
Florida's target level due to arsenic. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

r-1 
-/* 

The work and professional opinions rendered in this report were conducted or 
developed in accordance with commonly acceptedprocedures consistent with applied 
standards of practice. This report is based on the geologic investigation and 
associated information detailed in the text and appended to this report. If 
conditions are determined to exist that differ from those described, the 
undersigned geologist should be notified to evaluate the effects of any 
additional information on the assessment described in this report. The RI for 
Site 18, Crash Crew Training Area, was developed for NAS Whiting Field in Milton, 
Florida, and should not be construed to apply for any other purpose to any other 
site. 

Michael J. 
Professional 
P.G. No. 344 
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TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-l 



II Table 1 
II 

II SDG#: WF023 VALIDATION SAMPLE TABLE LDC#: 1942A II 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

OlT01201 RB687001 

OlG00401 RB887002 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pestlcldes 

We Matrix Collected VOA SVOA IPCBs Metals Cyanide 

TB water 7-22-96 X 

water 7-22-96 X X X X X 

01 GO0201 

OlG00201F 

RB807003 

RB887004 

water 7-22-96 X X X X X 

water 7-22-96 X 

OlROllOl 

OlG00301 

RB887005 

RB887006 

R water 7-23-96 X X X X X 

water 7-23-96 X X X X X 

lJBKG00301 JABB87007 ~ I- I waterJ-23-96 I ~~ X I x 1-r; 1~ x I x 
II 02G00201 I RB887008 I I water I 7-23-96 I x I x I x I x I x 

7-23-96 X X X X X 
I I I 

7-23-96 1 I 

7-24-96 X X 

7-2496 X X 

7-25-96 X 
I I I I 

7-25-96 X X X X X 

7-25-96 X X X X X 

II 16GOO703 RB887017 water 7-25-96 X X X X X 

II 16G00703DL I RB887017DL I I water 7-25-96 X 
I I I I 

7-26-96 X I X X X X I I I water 

MS water 7-24-96 X X ] X X X 
I I 

18G00201 

02G00301 MS 

RB887018 

RB887012MS 

02G00301 MSD 1 RB88701 PMSD 1 MSD 1 water 1 7-24-96 1 X I X I X I X I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Dupficate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUp = Duplicate 
l c -2 “8 e 
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SDG#: WF024 

“ile i 
, 

VALIDATION SAMPLE TABLE 

5 
LDC#: 1943A 

1 

Project Name: NAS Whiting Field 

ti 

18G00101 RB920002 

15G00401 RB920003 

EKG00203 1 RB920004 

15G00701 RB920009 

15G00701 D R8920010 

15G00701 MS I RB920009MS 

15G00701MSD RB920009MSD MSD i water 

--l-z 
T--l-z? 
r-kc 

Paramete~slAnalytical Method Job#: 8532-20 

I I I I 
Date 

Collected 

7-29-96 

VOA 

X 

Pesticides 
SVOA /PCBs Metals Cyanide 

I 1 . . 
7-29-96 X X X X X 

7-30-96 X X X X X 

7-30-96 X X X X X 

73 l-96 X X X X X 

7-30-96 X 

7-31-96 X X X X X 

7-3 l-96 X 

7-31-96 X X X X X 
II 

7-31-96 X X X 

7-31-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DuP _ Duplicate 
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II Table 1 1 

SDG#: WFO25 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15T01501 RB956001 

15GOO703 RB956002 

1 SG00503 RB956003 

15G00503DL RB956003DL 

15GOO502 RB956004 

VALIDATION SAMPLE TABLE LDC#: 1956A 

Parameters/Analytical Method Job#: 6532.20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA lPCf3s Metals Cyanide 

TB water 8-5-96 X 

water 8-5-96 X X X X X 

1 water 8-6-96 1 X X X X X 

water 8-6-96 X 

water 8-6-96 X X X X X 

I 1 SG00501 REl956005 water 8-6-96 X X X X X 

15G00601 FIB956006 water 8-7-96 X X X X X 

15GOO603 

15G00601 D 

RB956007 

RB956008 

water 8-7-96 X X X X X 

FD water 8-7-96 X X X X X 

15G00503F 

15GOO501F 

RB956009 

RB956010 

water 8-6-96 X 

water 8-6-96 X 

15R01301 

15TO1601 

RB956011 

RB956012 

R 

TB 

water 8-7-96 X X X X X 

water 8-8-96 X 

15G00301 

15000302 

RB956013 

RB956014 

water 

water 

15GOO303 

15G00101 

RB958015 

RB956016 

water 

water 

15G00203 

,15G0030IF 

RB956017 

RB956018 

water 

water 

,15GOO203F 

15GOO6OlMS 

RB956019 

RB956006MS MS 

water 

water 

15G00601 MSD 1 RB958006MSD 1 MSD 1 water 

i 8-9-96 X X X X X 

8-8-96 X X X X X 

8-9-96 X X X X X 

8-8-96 1 

8-9-96 1 I I I Y I 

8-7-98 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUp = Duplicate 



‘-,I---- 
SDG#: WF026 VALIDATION SAMPLE TABLE LDC#: 1957A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

15TO1701 RB980001 TB water 8-l 2-96 X 

15GOO202 RB980002 water 8-l 2-96 X X X X X 

15G00201 RB980003 Iwater 8-l 3-96 X X X X X 

15G00802 RB980004 water 8-13-96 X X X X X 

15G00802R RB980004R water 8-l 3-96 X 

15G00801 RB980005 water 8-13-96 X X X X X 

16G0020 1 RB980006 water 8-14-96 X X X X X 

15GOO803 RB980007 water 8-14-96 X X X X X 

16G00803D RB980008 FD water 8-14-96 X X X X X 

15G00202F RB980009 water 8-l 2-96 X 

I5G00201 F RB980010 water 8-13-96 X 

15G00802F RB980011 water 8-13-96 X 

15R01401 RB980012 R water 8-14-96 X X X X X 

15G00803F RB980013 water 8-14-96 X 

I6G00201 F RB980014 waler 8-14-96 X 

16T01801 RB980015 TB water 8-15-96 X 

I6G00202 RB980016 water 8-l 5-96 X X X X X 

I6G00202DL RB980016DL water 8-l 5-96 X 

I6GOO203 RB980017 water 8-l 5-96 X X X X X 

I6G00602 RB980018 water 8-l 5-96 X X X X X 

I6G00601 RB980019 water 8-l 6-96 X X X X X 

I6G00403 RB980020 water 8-l 6-96 X X X X X 

16G00403DL RB980020DL water 8-l 6-96 X 

6G00403D RB980021 water 8-16-96 X X X X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP r Duplicate 
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II- Table 1 
II 

II SDG#: WF026 VALIDATION SAMPLE TABLE LDC#: 1957A 11 

ProJect Name: NAS Whiting Field 

Client ID # LabID# 
QC 

Type 

Parameters/Analytical Method Job#: 8532-20 

Date Pestlcldes 
Matrix Collected VOA SVOA /PCBs Metals Cyanlde 

16G00403DDL 

16G00601 F 

RB980021 DL 

RB980022 

water 8- 16-96 X 

water 8-l 6-96 X 

16GOO403F 

15G00803MS 

RB980023 

RB980007MS 

‘water 8- 16-96 X 

MS water 8-14-98 X X X X X 

15G00803MSD RB980007MSD MSD water 8-l 4-96 X I X I X X X 

TB = Trip Blank, R = Rinsete, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 

c L, (I ‘II,1 
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SDG#: WF025 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

4 e;r,nrun%z *Y-I”““-, .- RB956004RE 

;le 1 

VALIDATION SAMPLE TABLE LDC#: 1970A 

Parameters/Analytical Method Job#: 8532-20 

QC Date 

Type Matrix Collected Pestlcldes/PCBs 

. water . 8-6-96 OX ~~ 

TEI = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-7 



II SDG#: WF027 VALIDATION SAMPLE TABLE LDC#: 19708 II 

II Project Name: NAS ’ ‘hiting Field 

Client ID # 

16G00301 

16GOO302 

16GOO304 

16GOO303 

II 16G00501D 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
/PCBs Metals Cyanlde 

X X X 

RCOI 6007 

RCOI 6008 

RCOI 6009 

RC016010 

RC016011 

RC016012 

RC016013 

R 

FD 

water 8-20-96 X X 

water 8-21-96 X X 

water 8-21-96 X X 

water 8-21-96 

waler 8-21-96 

water 8-21-96 X X 

water 8-21-96 X X 

X X X 

X X X 

86TO2001 

66GO2101 

RC016014 

RC016015 

TB water 8-22-96 X 

water 8-22-96 X X X X X 

86GO2103 

66GO2102 

09G00101 

09G00301 

09GO6301D 

66GO2 102F 

09GOO301 F 

16G00501 MS 

RC016016 water 8-22-96 X X X X X 

RC016017 water 8-22-96 X X X X X 

RC016018 water 8-23-96 X X X X X 

RC016019 water 8-23-96 X X X X X 

RCOI 6020 FD water 8-23-98 X X X X X 

RCOI 8021 water 8-23-98 X 

RCOI 8022 water 8-23-96 X 

RCOI 6069MS MS water 8-21-96 X X X X X 
I 

16G06501MSD 1 RCOI 6009MSD 1 MSD 1 water 1 8-21-96 1 X I X I X I X X 

TB = Trip Blank, R = Rinsate, SD = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP - Duplicate 



I--- SDG#: WF028 

II Ptoject Name: NAS Whiting Field 

Client ID # Lab ID # 

1 lG00102 RC044006 

11 GO0401 RC044007 

II;20 1- I RC044008 

11 GO0301 RC044009 

1 lGOOlOl RC044010 

11 GO0201 RCO44011 

12G00101 RC044012 

12GOO201 RC044013 

1 lG00201F RC044014 

II 12G00101D I RC044017 

II 11G00201D I RC044018 

If--- ~ 12GOO101MS I ~ RC044012MS 

12G00101MSD RC044012MSD 

tie 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 1974A 

Job#: 8532-20 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-9 



Table 1 

SDG#: WF029 VALtDATlON SAMPLE TABLE LDC#: 1989A 

Ty, = Trip Blank, R = Rinsate. SB = 

Q 

Source Blank. FD = Field Duplicate. MS = Matri; Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

0 



SDG#: WFO30 VALIDATION SAMPLE TABLE LDC#: XiM’lA 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

66TO2501 RC121001 

QC 

Type 

TB 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 9-16-96 X 

66GOO801 RC121002 

66GOO802 RCl21003 

66GOO603 RC121004 

water g-16-96 X X X X X 

, water 9-I 6-96 X X X X X 

water 9-l 7-96 X X X X X 

66GOO804 

66G00602 

RCl21005 

RCl21006 

water 9-l 7-96 X X X X X 

water 9-l 7-96 X X X x X 

66GOO601 

66GOO603 

RCl21007 

RCl21008 

water 9-l 8-96 X X X X X 

water 9-l 8-96 X X X X X 

86G00604F 

66R01801 

RC121009 

RC121010 

water 9-17-96 X 

water 9-l 8-96 X X X X X 

RC121011 

RCl21012 

FD water 9-18-96 X X X X X 

TS water g-19-96 X 

II 66G02202 

RC121013 

RC121014 

RC121015 

RCl21016 

RCl21017 

water g-19-96 X X X X x 

water g-19-96 X X X X X 

water 9-19-96 X X X X X 

water g-20-96 X X X X X 

FD water g-20-96 X X X X X 

RC121007MS MS water g-18-96 X X X X X 
I I I I I I 1 I 

RC121007MSD 1 MSD 1 water 1 9-18-96 1 X I X I X I X I X 

TB = Trip Blank, A = Rihsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP _ Duplicate 

A-l 1 



Table 1 

SDG#: WFO31 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

05T02701 MB928001 

35G00801 MB928002 

35GOO802 MB928003 

35GOO901 MB928004 

35GOO902 MB928005 

D5G01002 MB928006 

35GOlOOl MB928007 

55600301 MB928008 

35G00301 RE MB928008RE 

)5G00801 F MB928009 

35GOO902F MB92801 0 

35ROi901 MB92801 1 

VALIDATION FAMPLE TABLE LDC#: 2031A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 9-23-96 X 

water 9-23-96 X X X X X 

Iwater 9-23-96 X X X X X 

water 9-24-96 X X X X X 

water 9-24-96 X X X X X 
, 

water 9-24-96 X X X X X 

water 9-25-96 X X X X X 

water 9-25-96 X X X X X 

water 9-25-96 X 

water 9-23-96 X 

water 9-24-96 X 

R water 9-25-96 X X X X X 

75GOlOOlDUP MB928007DUP DUP water 9-25-96 I I X I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

6 

. 

6 
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SDG#: WFO31B 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

05G01002 MC447001 

16To4001 MC447002 

QC 

Type 

TB 

P le 1 
“‘L 

VALIDATION SAMPLE TABLE LDC#: 212iA 

Parameters/Analytical Method Job#: 7560-32 

Pesticides 
Date VOA SVOA /PCBs Metals 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) (CLP-2.1) Cyanide 

water 11-21-96 X X X X X 

water 11-21-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-13 



IL--- 
SDG#: WFo32 

Project Name: NAS \ 

Client ID # 

II 29T03001 

II 29GOOlOl 

II-- 66G01201 

66G00102 

29GOO501 MS 

‘biting Field 

3 

MC01 1002 I 

MC01 1006 1 R 

MC01 1007 I 

MC01 1008 I FD 

MC037001 I TB 

MC037002 I 

MC01 1007DUP 1 DUP 

Table 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 2046A 

Job#: 8532-20 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Malrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

14 



SDG#: WFO33 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

?9TO3101 MC085001 

!6G00401 MC085002 

!6G00301 MC085003 

36600202 MC085004 

!9G00201 MC085005 

j6G01901 MC085006 

j6R02101 MC085007 

36TO320 1 MCI 18001 

j6G00201 MC 118002 

t6G00201 D MCI 18003 

)7GOOlOl MCI 18004 

tOG00501 MC 118005 

t6G00301 MC 118006 

i6GOO201 MS MCI 18002MS 

t6G00201 MS0 MCI 18002MSD 

t6G0020lDUP MCI 18002DUP 

Jle 1 

VALIDATION SAMPLE TABLE LDC#: 2069A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-7-96 X 

water 1 O-7-96 X X X X X 

,water 1 O-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-9-96 X X X X X 

R water 1 O-9-96 X X X X X 

TB waler 1 O-l O-96 X 

water 1 O-9-96 X X X X X 

FD water 1 O-9-96 X X X X X 

water 1 O-l O-96 X X X X X 

water 1 O-IO-96 X X X X X 

water IO-I I-96 X X X X X 

MS water 1 O-9-96 X X X X X 

MSD water 1 O-9-96 X X X 

DUP water 1 O-9-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. DUP = Duplicate 

A-15 



II SDW: WFO34 

66GO2001 MC153002 

66600302 MC153003 

water 

‘water 

II 66G01801 I MC153004 I I water 

30G00301 

30G00401 

MCI 53005 

MC153006 

water 

water 

I 66R02201 MC153007 R water 

30G00301 D MCI53006 FD water 

66TO340 1 

66G01101 

MC176001 

MC 176002 

TB water 

water 

30GOO301 MS 

30G00301 MSD 

MCI 53005MS 

MCl53005MSD 

MS 

MSD 

water 

water 

30G00301 DUP MCl53005DUP DUP water 

Tebie 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDW: 207OA 

Job#: 8532-20 

IO-1686 X X X X X 

10-16-96 X X X 

10-16-96 X X 

TB = Trip Blank, R = Rinsate. SB = SoUrCe Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUp = Duplicate 

16 c ,I ,Il 



8, 
t, 

SDG#: WF035 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

66TO3501 MC214001 

66GOO401 MC214002 

66G01601 MC214003 

66GOl501 MC21 4004 

66GOl701 MC21 4005 

66R02301 MC21 4006 

66G0170lD MC214007 

66T03601 MC231001 

66G00101 MC231 002 

08GOOiOi MC23 1003 

66G01001 MC231004 

66G0 1701 MS MC214005MS 

66G0170lMSD MC214005MSD 

66G0170tDUP MC214005DUP 

lqble 1 

“‘F 
VALIDATKYN ‘SAMPLE TABLE ’ LDC#: 2076A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PC& 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 10-21-96 X 

water 10-21-96 X X X X X 

,water 1 O-22-96 X X X X X 

water 1 O-22-96 X X X X X 

water 1 O-23-96 X X X X X 

R water 1 O-23-96 X X X X X 

FD water 1 O-23-96 X X X X X 

TB water 1 O-24-96 X 

water 1 O-24-96 X X X X X 

water 1 O-24-96 X X X X X 

water 1 O-25-96 X X X X X 

MS water 1 O-23-96 X X X X X 

MSD water 1 O-23-96 X X X 

DUP water 1 O-23-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-17 



Table 1 

SDG#: WF036 VALIDATION SAMPLE TABLE LDC#: 2077A 

ProJeCt Nams: NAS Whiting Field 

Client ID # 

66TO3701 

66GOO701 

54GOO201 

54GOOlOl 

Lab ID # 

MC262001 

MC262002 

MC262003 

MC262004 

QC 

TYPO 

TB 

3lG00201 MC262005 

3lGOO201F MC262006 

II 54R02401 I R 

54GOOlOtD MC262006 FD 

3lT03601 MC264001 TB 

((31G00301 I MC264002 

II 31600402 I MC264003 I 
II 3lG00403 I MC264004 I 

54GOOlOlMS MC262004MS MS 

54GOOlOlMSD MC262004MSD MSD 

54GOOlOl DUP MC262004DUP DUP 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

c e 
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SDG#: WF037 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

I ST03901 MC424001 

5GOO502 MC424002 

5600503 MC424003 

l6GOO202 MC424004 

I6600203 MC424005 

l5GOO802 MC424006 

I5G00803 MC424007 

lSG00803D MC424008 

15R02501 MC424009 

l5FOO201 MC42401 0 

I6600702 MC448001 

l6GOO703 MC448002 

I6GOO403 MC448003 

16TO4001 MC448004 

15G00803MS MC424007MS 

15G00803MSD MC424007MSD 

OC 

Type 

TB 

FD 

R 

TB 

MS 

MSD 

“) 
VALIDATION SAMPLE TABLE LDC#: 2071A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
Date VOA SVOA /PCBs 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

water 1 t-18-96 X 

water 11-18-96 X 

lwater 1 l-18-96 X 

water 1 l-1996 X 

water 1 I-19-96 X 

water 1 l-20-96 X 

water 1 i-20-96 X 

water 1 i-20-96 X 

water 1 i-20-98 X 

water 1 I-20-96 X X X X X 

water 11-21-96 X 

water 11-21-96 X 

water 1 t-2286 X 

water 1 l-21 -96 X 

water 1 I-20-96 X 

water 1 I-20-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-19 



Table 1 

SDG#: WF038 VALIDATION SAMPLE TABLE LDC#: 2099A 
- 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 7560-32 

QC Date VOA 
Client ID # Lab ID # Type Matrix Collected (CLP-1.9) 

I 

36TO4101 

36800101 

MC687001 

MC687002 

TB water 12-17-96 X 

soil 12-l 7-96 X 

36800102 MC687003 ’ soil 12-17-96 X 

36800103 MC687004 soil 12-17-96 X 

II 36800201 I MC687005 I I soil I 12-17-96 I X II 
1136800202 1 MC687006 I I soil 1 12-17-96 I X II 

1136DOO203 I- I MC687007 I soil I 12-17-96 I X II 
36800301 MC687008 soil 12- 17-96 X 

36800302 MC687009 soil 12-l 7-96 X 

36800303 MC68701 0 soil 12-I 7-96 X 368003030 MC68701 1 FD soil 12-17-96 X ---I 

I 36800401 MC68701 2 soil 12-18-96 X 

36B00401DL MC88701 2DL soil 12-t 8-96 X 

36800402 MC687013 soil 12-18-96 X 

36800403 MC687014 soil 12-18-96 X 

I 36800403D MC68701 5 FD soil 12-18-96 X 

36R02601 MC68701 6 R water 12-18-96 X 

II 38B00303MS I MC68701 IMS I MS I soil I 12-17-96 I X ------I 

36800303MSD MC88701 1 MSD MSD soil 12-17-96 X 
I 

TB = Trip Blank. p = Rinsate, SB = Source Blank, FD = Fteid Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUp _ Duplicate 

c c, 
‘0 c,. 



I 
i 

SDG#: WF039 

Je 1 

VALIDATION SAMPLE TABLE LDC#: 2102A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 
QC 

Type 

Parameters/Analytical Method Job#: 756032 

Date VOA 
Matrix Collected (CLP-1.9) 

35TO4201 I MC698001 I TB I water I 12-19-96 I X 

l5800101 MC698002 soil 12-20-96 X 

15B00102 MC698003 1 soil 12-20-96 X 

I58001 02DL MC698003DL soil 12-20-98 X 

lSBOOIO3 MC698004 soil 12-20-96 X 

ISBOO 04 MC698005 [ soil 12-20-96 X 

I58001 05 MC698006 soil 12-20-96 X 

15BOO106 MC698007 soil 12-21-96 X 

15800201 MC698008 soil 12-21-96 X 

15900202 MC698009 soil 12-21-96 X 

15800203 MC69801 0 soil 12-21-96 X 

lSR0270 1 MC69801 1 R water 12-21-96 X 

rSBOO301 MC698012 soil 12-21-96 X 
I I I I I 

15800302 1 MC698013 1 I soil 1 12-21-96 I X 

15BOO303 MC698014 soil 12-21-96 X 

15800302D MC698015 FD soil 12-21-96 X 

15800203D MC698016 FD soil 12-21-96 X 

15800203MS MC698010MS MS soil 12-21-96 X 

~5B00203MSD 1 MC69801 OMSD 1 MSD 1 soil 1 12-21-96 I X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 
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SDG#: WFO40 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

35BOO501 I MC783005 

35BOO501 DL MC783005DL 

35800502 MC783006 

35BOO103 MC783013 

35800301 MC783014 

35800302 MC783015 

35BOO303 MC783016 

35R02801 I MC78301 7 

35800203MS MC78301 OMS 

35B00203MSD MC78801 OMSD 

QC 

We 

TB 

R 

FD 

FD 

MS 

MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 212OA 

Parameters/Analytical Method Job#: 7560.32 

Date VOA 
Matrix Collected (CLP-1.9) 

water 1-7-97 X 

soil I-7-97 X 

I soil I-7-97 X 

soil I-7-97 X 

soil I-7-97 X 

soil 1-7-97 X 

soil I-7-97 X 

soil 1-7-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-9-97 X 

soil l-9-97 X 

soil I-9-97 X 

water 1-9-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil 1-8-97 X 

soil l-8-97 X 
4 

TB = Trip Blank, R = Rinsate, 8B = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

-22 
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IIsDG#:Fo4 I I 
VALIDATION &AMPLE TABLE 

ProJect Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA IPCBS Metals 

Client ID # Lab ID # Type Matrix Collected (1.9) (1.9) (1 J) (2.1) 

35T04501 MD908001 TB water 6-l l-97 X 

35FOO301 MD908002 water 6-l l-97 X X X X 

35R03001 MD908003 R I water 6-l l-97 X X X X 

35GOOlOl MD908004 water 6-l l-97 X X X X 

35GOOlOlD MD908005 FD water 6-l l-97 X X X X 

35G00101DRE MD908005RE 

35G00103 MD908006 

35G00103F MD908007 

35600102 MD908008 

37GOOlO2 MD908009 

FD water 6-1 l-97 X 

water 6-i 1-97 X X X X 

water 6-l l-97 X 

water 6-l 2-97 X X X X 

water 6-12-97 X X X X 

37TO4601 

36GOfJlOl 

36GOOlOlF 

MD926001 

MD926002 

MD926003 

TB water 6- 12-97 X 

water 6-l 2-97 X X X X 

water 6-l 2-97 X 

37GOOlOl 

36G00102 

36GOOl02RE 

36G00103 

36GOOi 03RE 

MD926004 

MD926005 

MD926005RE 

MD926006 

MD926006RE 

water 6-l 2-97 X X X X 

water 6-l 3-97 X X X X 

water 6-l 3-97 X 

water 6-13-97 X X X X 

water 6-13-97 X 

35TO4701 

35GOO202 

MD950001 

MD950002 

TB water 6-15-97 X 

water 6-15-97 X X X X 

35G00202D 

35600203 

35GOO201 

MD950003 

MD950004 

MD950005 

FD water 6-l 5-97 X X X X 

water 6-15-97 X X X X 

water 6-l 6-97 X X X X 

II 35600201 F I MD950006 I I water I 6-16-97 I I I I x 
TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFo42 

Project Name: NAS Whiting 

Client ID # Lab ID # 

t5TO4901 ME007001 

t5G00301 ME007002 

t5G00901 ME007003 

t5GOO902 ME007004 

rSG00902D ME007005 

)5R03101 ME007006 

15T05001 ME021001 

l5GOl001 ME021 002 

r5GO t 002 ME021 003 

t5GOC902MS ME007004MS 

rSG08902MSD ME007004MSD 

le 1 

VALIDATION SAMPLE TABLE LDC#: 231 iA 

Paremeters/Anelyticat Method 

QC Date VOA 

Type Matrlx Collected (1.9) 

TB water 6-l 8-97 X 

water 6-17-97 X 

1 water 6-18-97 X 

water 6-19-97 X 

FD water 6-19-97 X 

R water 6-17-97 X 

water 6-20-97 X 

water 6-20-97 X 

water 6-20-97 X 

MS water 6-19-97 X 

MSD water 6-19-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

II SDG#: WF043 VALIDATION SAMPLE TABLE LDC#: 2315A II 

ProJect Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA 
Client ID # Lab ID # Type Matrix Collected (1.9) 

05TO5101 

05R03201 

ME042001 

ME042002 

TB 

R 

water 6-23-97 X 

water 6-23-97 X 

05G00801 

05600802 

ME042003 

ME042004 

1 water 6-24-97 X 

water 6-24-97 X 

05G00802D 

33T05201 

ME042005 

ME053001 

FD 

TB 

water 6-24-97 X 

water 6-24-97 X 

I 33600501 ME053002 water 6-24-97 X 

33GOOlOl ME053003 water 6-24-97 X 

II 33GOO201 ~7 ME053004 I I water I 6-25-97 I X 

(133GOO301 I ME053005 I I water [ 6-25-97 1 X 

II 33GOO301 DL water I 6-25-97 I X 

33TO5301 

06GOOi 02 

ME073001 

ME073002 

TB water 6-25-97 X 

water 6-26-97 X 

06GOU301 

33600401 

ME073003 

ME073004 

water 6-26-97 X 

water 6-26-97 X 

3OTO5401 

07GOOlOl 

ME087001 

ME087002 

TB water 6-26-97 X 

water 6-26-97 X 

ME087003 FD water 6-26-97 X 

ME087004 water 6-26-97 X 

ME087005 water 6-27-97 X 

ME087006 water 6-27-97 X 

MEO42004MS MS water 6-24-97 X 
-l 
1 MEO42004MSD 1 MSD 1 water 6-24-97 X 

TB = Trip Blank, Fl = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF044 

Project Name: NAS Whiting 

Client ID # Lab ID # 

16T05501 ME100001 

16R03301 ME100002 

j6G00201 ME1 00003 

)6G00101 ME100004 

36G00202 ME 100005 

36T05601 ME1 10001 

j6GOi 201 ME1 10002 

i6GOt201D ME1 10003 

i6G00102 ME1 10004 

i6G01301 ME1 10005 

i6TO5701 ME133001 

i6G00401 ME133002 

i6G02001 ME133003 

t6TO5801 ME135001 

i6G00603 ME135002 

;6G00603D ME135003 

i6GOO604 ME135004 

‘6G00601 ME135005 

6GOO602 ME135006 

6G01201MS ME 110002MS 

6G01201MSD ME 110002MSD 

QC 

Type 

TB 

R 

TB 

FD 

TB 

TB 

FD 

MS 

MSD 

,2le 1 ‘I 

VALIDATION SAMPLE TABLE LDC#: 2322A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-29-97 Y ,. 

water 6-29-97 X 

water 6-29-97 X 

water 6-29-97 X 

water 6-30-97 X 

water 6-30-97 X 

water 6-30-97 X 

water 630.97 X 

water 7-i-97 X 

water 7-l-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

water 7-3-97 X 

water 7-3-97 X 

water 6-30-97 X 

water k-30-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUp = Duplicate 
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Table 1 

SDG#: WFO45 VALIDATION SAMPLE TABLE LDC#: 2345A 

Vhiting 

II OWG00503F 

ME149002 

ME149003 

R water 

1 water 

ME159001 

ME159002 

water 

water 

MEl59002RE 

ME159003 

water 

water 

I ME159003RE I water 

ME1 59004 

MEl59004RE 

water 

water 

I ME175001 TB I water 

ll66~0230i RE 

ME175002 

ME 175002RE 

water 

water 

I- ME175003 I I w&e; 

ME175004 

ME190001 

water 

water 

ME190004 

ME190005 

water 

water 

Parameters/Analytical Method 

Pesticides 
Date VOA SVOA /PCBs Metals 

Collected (l-9) (1.9) (1.9) (2.1) Cyanide 

7-7-97 X 

7-7-97 X X X X X 

7-6-97 X X X X X 

7-6-97 X X X X X 

7-6-97 X X X X X 

7-10-97 X X X X X 

7- 1 o-97 X X X X X 

7-10-97 X X X X X 

7-11-97 X X X X X 

TB - Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP F Duplicate 

-‘8 
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SDG#: WF045 

Project Name: Nki Whiting 

Client ID # Lab ID # 

3WG00301 F ME190006 

3WT06401 ME226001 

3WTO6401 DL ME226001 DL 

3WG00401 ME226002 

3WG00201 ME226003 

3WG00502MS ME149004MS 

3WG00502MSD ME149004MSD 

3WG00502DUP _ ME149004DUP 

le 1 f 
VAUDATION SAMPLE TABLE LDC#: 2345A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA IPCBS Metals 

Type Matrix Collected U-9) (1.9) (1.9) (2.1) Cyanide 

water 7-1 l-97 X 

TB water 7-14-97 X 

water 7-14-97 X 

water 7-14-97 X X X X X 

water 7-15-97 X X X X X 

MS water 7-a-97 X X X X X 

MSD water 7-8-97 X X X 

DUP water 7-8-97 X X 

TB = Trlp Blank, R = Rinsate, SEl = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF046 

Project Name: NAS Whiting 

Cllent ID # Lab ID # 

3WTo6501 ME241001 

31 R03301 ME241 002 

31GOOtOl ME24 1003 

31G00101D ME241004 

3WT06601 ME261001 

31G00401 ME261002 

3 1 GO0402 ME261 003 

Table 1 

VAUDATION SAMPLE TABLE LDC#: 2377A 

Parameters/Analytical Method 

Pestlcldes 
QC Date VOA SVOA IPCBS Metals 

Type Matrix Collected (1.9) (1.9) (1.9) (4.6) Cyanlde 

TB water 7-15-97 X 

R water 7-l 5-97 X X X X X 

water 7-15-97 X X X X X 

FD water 7-15-97 X X X X X 

TB water 7-l 6-97 X 

water 7-16-97 X X X X X 

water 7-l 6-97 X 

11G00101MSD ME241003MSD 

llGOO101DUP ME241003DUP 

MSD water 7-15-97 X X X 

DUP water 7-l 5-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DlJP = Duplicate 

?O 



TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate. DIJP = Duplicate 
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SDG#: WF046 

,le 1 

VALIDATION SAMPLE TABLE 

,h 

LDC#: 2336A 

59D016 

39D013 

39D019 

j9DO16 

~9DOlBD 

99DO22 

t9R03401 

%9DOl&lS 

~9lJOleMSD 

ME264003 

ME264004 

ME264005 

ME264006 

ME264007 

ME264006 

ME264009 

ME264006MS 

ME264006MSD 

FD 

R 

MS 

MSD 

soil 7-16-97 X 

soil 7-l 6-97 X 

soil 7-17-97 X 

soil 7-l 7-97 X 

soil 7-17-97 X 

soil 7-17-97 X 

water 7-16-97 X 

soil 7-l 7-97 X 

soil 7-l 7-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO49 

Project Name: NAS Whiting 

Client ID # Lab ID # 

19T10201 ME262001 

19wo23 ME262002 

:9WO26 ME262003 

19wo25 ME262004 

19wo29 ME262005 

19wo30 ME262006 

19UOOl ME262007 

19WO18 ME263001 

‘9WO19 ME263002 

9wo20 ME263003 

9wo21 

VALIDATION SAMPLE TABLE LDC#: 2347A 

Parameters/Analytical Method 

GC Date VOA SVOA 

Type Math Collected (1.9) (l-9) 

TB water 7-15-97 X 

water 7- 16-97 X 

1 water 7-i 6-97 X 

water 7-16-97 X 

water 7-l 6-97 X 

water 7- 16-97 X 

water 7- 16-97 X X 

water 7-t 7-97 X 

water 7-17-97 X 

water 7-17-97 X 

TB = Trip Blank. R = Rinsate, SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 

14 d. 



I 

SDG#: WFOSl 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I6T06801 ME30600 1 

I6A03501 ME306002 

16G00401 ME306003 

16G00401 D ME306004 

16GOO402 ME306005 

16GOO403 ME306006 

16T06901 ME322001 

16GOO302 ME322002 

16600303 ME322003 

16600202 ME322004 

16GOO203 ME322005 

16T07001 ME340001 

16G00601 ME340002 

16G00601 F ME340003 

16GOO602 ME340004 

16R03601 MW340005 

16600304 ME340006 

16G00304F ME340007 

6G00301 ME340008 

6G00101 ME340009 

6GOOlOlD ME34001 0 

6T07101 ME348001 

6GOO702 ME348002 

6G00702DL ME348002DL 

le 1 

VALIDATION SAMPLE TABLE LDC#: 236OP 

Parameters/Analytical Method 

QC Date VOA Metals 
Type Matrix Collected (1.9) P-7 

TB water 7-21-97 X 

R water 7-21-97 X 

1 water 7-22-97 X 

FD water 7-22-97 X 

water 7-22-97 X 

water 7-22-97 X 

TB water 7-22-97 X 

water 7-22-97 X X 

water 7-22-97 X X 

water 7-23-97 X X 

water 7-23-97 X X 

TB water 7-23-97 X 

water 7-23-97 X X 

water 7-23-97 X 

water 7-23-97 X X 

R water 7-23-97 X 

water 7-24-97 X X 

water 7-24-97 X 

water 7-24-97 X X 

water 7-24-97 X X 

FD water 7-24-97 X X 

TB water 7-25-97 X 

water 7-25-97 X X 

water 7-25-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 
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II SDG#: WFO51 VALIDATlOk SAMPLE TABLE LDC#: 2360A II 

II Prolect Name: NAS Whitina Parameters/AnalvticaI Method II 

Client ID # Lab ID # 
QC 

Type 

Date VOA Metals 
Matrix Collected (1.9) WP) 

16600703 

16GOO703DL 

ME348003 

ME348003DL 

water 7-25-97 X X 

water 7-25-97 X 

II 16G00701 I ME348004 I I water I 7-25-97 I X I X II 
16G00401 MS 

16G00401MSD 

ME306003MS 

ME306003MSD 

MS 

MSD 

water 7-22-97 X 

water 7-22-97 x 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, M6D = Matrix Spike Duplicate, DUp = Duplicate 

c 
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SDG#: WF052 

Project Name: NAS Whiting 

pie 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 2354A 

VOA 

lTOFtAGEBLK 

9020MS 

9020MSD 

ME346003MS 

ME346003MSD 

MS 

MSD 

X 

water 7-25-97 X 

water 7-25-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP - Duplicate 
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II Table 1 
II 

II SDG#: WFo53 VALIDATION SAMPLE TABLE LDC#: 2384A II 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA Metals 
Client ID # Lab ID # Type Matrix Collected (1.9) (2.1) 

15T07201 

15R03701 

15G00601 

15GOO602 

15G00602D 

ME367001 

ME367002 

ME367003 

ME367004 

ME367005 

TB 

R 

FD 

water 7-27-97 X 

water 7-27-97 X X 

water 7-27-97 X X 

water 7-27-97 X X 

water 7-27-97 X X 

15T07301 

15G00201 

ME377001 

ME377002 

TB water 7-28-97 X 

water 7-28-97 X X 

15G00101 

15GOO202 

ME377003 

ME377004 

water 7-28-97 X X 

water 7-29-97 X X 

15GOO203 

15TO7401 

ME377005 

ME390001 

water 7-29-97 X X 

water 7-29-97 X 

15G00301 

15GOO302 

ME390002 

ME390003 

water 7-29-97 X X 

water 7-29-97 X X 

15G00701 

15GOO702 

ME390004 

ME390005 

water 7-30-97 X X 

water 73097 X X 

II 1 SG00602MS 

ME404001 

ME404002 

ME404003 

ME404004 

ME464005 

ME404006 

ME404007 

ME404008 

ME367004MS 

TB 

FD 

MS 

water 7-30-97 X 

water 7-30-97 X X 

water 7-30-97 X X 

water 7-30-97 X X 

water 7-3 1-97 X X 

water 7-31-97 X 

water 7-31-97 X X 

water 7-3 1-97 X X 

water 7-27-97 X X 

TB = Trip Bfank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = MatriX Spike, b&D = Matrix Spike Duplicate, sup _ Duplicate 

c ‘8 L 
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AtN%tr WFOS.? VAUDATION SAMPLE TABLE 

Project Name: NAS Whiting 

& 

Parameters/Analytical Method 

VOA Metals 

(1.9) (2.1) 

X 
I 

15G00602DUP ME367004DUP DUP water 7-27-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SDG#: WFO54 VALIDATION SAMPLE TABLE LDC#: 239QA 

Project Name: NAS Whiting Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected (1.9) (2.1) 

water 8-4-97 X 

water 8-4-97 X X 

QC 

Type Client ID # I Lab ID # 

5TO7601 ME441001 

5G00801 ME44 1002 

TB 

water 8497 X X 
I I II 

5G00801 D ME441003 

5G00802 ME441004 

FD 

water 1 8-4-97 1 X I X II 

5R03801 I ME441005 water 8-5-97 X X 
I I I . II 

5600803 I ME441006 water I 8-5-97 I X I X II 

5600303 water I E-5-97 I X I X II 
IOT07701 I ME450001 water 8-5-97 I X I II 

water 8-6-97 X X 
I I I 

lOR03901 ME450002 

1OG00302 ME450003 

R 

water 1 8-6-97 1 X I X II 

5GOOEOlMS I ME441002MS MS water W 8-4-97 I X I X ll 
5GOOBOtMSD I ME44 1002MSD MSD water 1 8-4-97 I X I II 
5G00801DUP ME441 002DUP DUP 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

c 
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SDG#: WF055 

Project Name: NAS Whiting 

yle 1 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

j 

LDC#: 25llA 

VOA 

13FtO4201 

13G00401 

IWG00401MS 

IWG00401MSD 

MF004006 

MF004003MS 

MF004003MSD 

MS 

MSD 

X 

water 1 O-26-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP : Duplicate 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

NFo22 All samples 

Al: samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 
All samples 

All samples 

All samples 

All samples 

All samoles 

NO rqected results 

ND rejected results 

No rqected results 

No rejected results 

No rqected results 

No rqected results 

No rqected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

Volatiles 

Semivolatiles 

Pesticides 8 PCBS 

Volatlles 

Semnfdafiles 

Pesticides 8 PCBs 

NT=023 

Volatiles 

Semwolatiles 

Pesticides & PCBs 

NF024 

Vdatiles 
Semivolatiles 

Pesticides i% PCBs 

Voiatiles 

Semiwlatiles 

Peskides 8 PCBs 

Volatiles 

tiFO25 

A’FO26 

16GOOSOl 

16GOOSOlD 

16R01501 

66G02101 

66002103 

66TO2OOl 

P-Butanorle 
2-Euancne 

2~Btinone 

2-Butann-le 

Deutanone 

2-Butanone 

All samples No rejected results 

All samples No rqected results 

iNFO27 Initial & Continung Calibratnn 

(RW 

Semivolatiles 

Pesticides & PCBs 

All samples 

All samples 

All samples 
I 

No rejected results 

No rqected results 

No rejected results 

WFO26 Volatiles 

Semivdatiles 

.PeSticideS 8 PCBS 

Volatiles 

Semwolatiles 

Peshddes & PCBs 

Vdatiles 

Semivolatiles 

Pestlddes 8 PCBS 

I 

I 
I 
I 
I 
I 
I 
I 
I - 

WFO29 All samples 

All samples 

All samples 

No rejected results 

No rejected results 

No rejected results 

All samples 

All samples 

All samples 

No rejected results 

No rejected results 

No rqected results 

All samples 

All samples 

All samdes 

No rejected resMS 

No rqected results 

No rejected results 

WFO30 

MFO31 Volatiles 

Serrsvclatiles 

PeStEidaS & PCBS 

Ml=031 B Vdatiles 

Semwolatiles _ 

Pesticides & PCBs 

Vdatiles 

Semivolatiles 

All samples 

All samples 

29GOO501 

29GOO501 D 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

No rejected results 

No rejected results 

Heptachlor epoxide 

Heptachlw epodde 

I 

No rejected results 

No raected results 

No reiected resdts 

I 
No rejected results 

No rejected results 

No rqected results 

NFo32 

Target compowd identihcaticn (RT) Pesticides 8 PCBS 

Vdatiles 

Sernivolatlles 

Pesticides 8 PCBs 

NFO2.3 

Vdatiles 

Samlvdatiles 

Pesticides & PCBs 

All samples 

All samples 

All samples 

No rejected results 

No rejected results 

No rejected results 

NFO34 

Vdatiles 
Semivdatiles 

Pesticides 8 PCBs 
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Table II 
Summary of Rejected Data (Organicr) 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

II SDG Fraction 

II WFO36 Vdatiles 

Semivdatites 

Pestxides B PCBs 

II WFo37 

II WFO36 

II WFO41 

II WFO45 

Volatiles 

Semwchtlles 

Peskides B PCBs 

Volatiles 

Volatiles 

Volatiles 

Volatlles 

Semivolatiles 

Pestiudes 8 PCBs 

Volatiles 

Volatlles 
- 

Vdatiles 

Volatiles 

Semivdatiles 

Pesticides & PC& 

II wFO46 

-- 
‘047 

Volatiles 

Semwolatlles 

Pesticides 8 PCBs 

Vdatiles 

WF046 I Volatlles 

Organic Compounds 

Sample 

411 samples 

411 simples 

411 samoles 

411 samples 

41; samples 

411 samples 

Ml samples 

411 samples 

411 samples 

411 samples 

Ml samples 

411 Samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

39TiOOOl 

39WOl 

39woo2 

39woo3 

39woo4 

39woo5 

39WOO6 

39woo7 

39woO8 

39wo12 

39WO12D 

39wo13 

39wo14 

39wo15 

39WOt6 

39wo17 

39wo24 

39wo27 

39wo28 

39bw31 

39wo32 

39wo34 

39WO34D 

STOR-ELK 

STOR-ELK2 

All samples 

Compound I Reason 

No rejected results 

NO relectea results 

No relected results 

No rqected resuhs 

No rejected results 

No rqected results 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

No rejected results 

No rwected results 

Acetone & OButanone 

Acetone & PButanDne 

Acetone & DButanone 

Acetone & 2-Butanone 

Acetone & 2-Butancne 

Acetone & OButantne 

Acetone a 2-Butanone 

Acetone & 2-Butanone 

2-Butanone 

Acetone & P-Butanone 

Acetone a 2-Butanone 

Acetone 8 2-Butanone 

Acetone & P-Butanme 

Acetone a PButanone 

Acetone & PButanone 

Acetone a a-Butanone 

PButanone 

2&Itanone 

2-Butanone 

2-Butanone 

Acetone & 2-Butanone 

2-Butanone 

Acetcne a 2-Butanone 

2-Butanone 

2-Butanone 
q 

Initial a Conerung Cahbrarlon 

(RRFJ 

No rejected results I - 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation. Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ne d 2-Eutanone 

Acetone B 2-Butanone 

Acetone 8. 2.Butanone 

Acetone & 2-Butanone 

Acetone 8 %Butanone 

Acetone 8 PButanone 

one a PButanone 

one a 2-Bumnone 

a P-&rta”o”e 
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Table Ill 
Summary of Rejected Data (Inorganics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Anslytos 

Sample 

N samples 

All mmples 

Analyte 

No rejecreo resulrs 

No relected results 

SDG I Fraction Reason 

All samples 

All samples 
WFO23 

I 

All metals 

Cyanide 

No relecred results 

No rqecled results 

WF024 ( f+he~ls 

wFo25 All metals 

Cyanide 

WFO26 All metals 

Cyamde 

All samples 

All samples 

No rqected results 

No rqecled results 

All samples No relected results 

All samples No raected results 

All samples 

All samples 

NO rejected results 

No rqected results 

No rqected results 

No rejected results 

No rejected results 

No relected results 

WF027 ( ;;Umezs 

wFO28 All metals 

Cyanide 

All samples 

All samples 

All samples 

All samples 

All samples 

VP029 ( ~;~~I” 

wFo30 All metals 

Cyanide 

wF031 All metals 

No rqected results 

No reJected results 

No rejected results 

No rejected results 

No rqected results 

All samples 

All samples 

All samples 

05GOOlOl 

OSG00301 

OSG00801 

05G00802 

OSG00901 

05GOO902 

05GOlOOl 

05GOlOOl D 

05G01002 

05R01901 

33GOOiOi 

33GOO201 

33GOO301 

33GOO301 D 

33G00501 

4 I 
Cyanide Cvanide 

Cyanide 

Cyanlde 

Cyarude 

Cyarsde 

Cyanide 

Cyanide 

Cyanide 

Cyamde 

Cyanfde 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Matnx spike (O&R) 

- 

uVFO31 B 

I 

All metals 

Cyanide 

All samples 

All samples 

No rejected results 

No rejected results 

No rejected results 

No resected results 

NF032 All metals 

Cyanide 

All metals 

Cyanide 

All samples 

All samples 

All samples 

All samples 

No relected results 

No rqected results 

No rqected results 

No relected results I. 

All metals 

Cyamde 

All metals 

Cyanide 

All samples 

All samples 

All samples 

All samples 

No rejected results 

No rejected results 

I All metals 

Cyanide 

All samples 

All samples 

No rqected results 

NO rejected results 

No rqected results 

Cyanide 

No rqected results 

NO raected results 

Matrix spike (XR) 

All samples 

15FOOMl 

All metals 

Cyanide 

IF041 I All metals 

Cyanide 

All samples 

All samples 
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Table III 
Summary of Rejected Data (Inorganics) 

Groundwater and Subsurface Soil Investigation. Phase IIB 
NAS Whiting Field, Milton Florida 

II Inoraanlc Analvtor 

SDG Fraction Sample 

WFo45 All metals All samples 

Cyanide All samples 

Analyto 

NO relectea results 

No rewed results 

- 

Reason 

wFo46 All metals 

Cvantde I 

All samples 

All SamDIes 

WF047 I All metals I All samnles 

WFO51 

WFO53 

All metals 

All metals 

All SamDIes 

All samDIes 

No rejected results 

No reiected results I II 

No rejected results 

No rejected results 

No relected results 

WFo54 All metals All samDIes No rqected results 
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Table IV ’ 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil Investigation, Phase 118 

NAS Whitlng Field, Milton Florida 

Organic Compounds 

r T- r Criteria % Recovery 

MSD MS % Recovery RPD RPD SDG Compound 

Volatiles 
t 

Semivolatiles 
4-Chloro-3-methylphenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitlophenol 
2.4.Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

,Client ID 

VF022 3KGOO101 None 

J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 

None 

115 
93 
108 
118 

23-97 108 
1 O-80 88 
24-96 100 
9-l 03 106 

None 

J (all detects) 
J (all detects) 
J (all defects] 

None 

1 O-80 82 

122 

YF023 

88 
97 
139 

24-96 
9-l 03 

1 O-80 100 102 
24-96 102 106 
9-l 03 147 148 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

WO24 1 SG00701 

99 102 
103 
130 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

k’FO25 15G00601 

1 O-80 
24-96 
9-l 03 

101 
124 
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Table IV ’ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDQ Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

WF026 15G00803 Volatiles None 
I 

Semivolatiles 
4.Chloro-3-methylphenol 23-97 99 J (all detects) 
4-Nitrophenol 1 O-80 108 114 J (all detects) 
Pentachlorophenol 9-103 140 144 J (all detects) 
2.4-Dlnitrotoluene 24-96 100 J (all detects) 

Pesticides/PCBs None 

WF027 16G00501 Volatiles 
Benzene 511 12 J 

Semivolatiles 
. 4-Nitrophenol 1 O-80 91 91 J (all detects) 

Pentachlorophenol 9-l 03 104 104 J (all detects) 

Pesticides/PCBs - None 

WF028 12GOOlOi Volatiles _ None 

Semivolatiles 
4-Nttrophenol 1 O-80 83 J (all detects) 

Pesticides/PCBs None 

WF029 14GOOt 01 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 88 91 J (all cletects) 
Pentachlorophenol 9-l 03 106 J (all detects) 

PesticideslPCBs None 

WF93o 66GOO601 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 85 89 J (all detects) 

Pesticides/PCBs None 



“\ ‘\ ““h 

Ta6ie IV ’ 
k 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Fiorlda 

II Organic Compounds 

T T Criteria - % Recovery 

MS0 

95 

% Recovery APD MS RPD 

50 

Quallfter 

None 

Semivolatiles 
Phenol 
2-Chlorophenol 
4-Chloro3-methylphenol 
4-Nitrophenol 
Pentachlorophenol 
1.4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
Acenaphthene 
2.4-Dinitrotoluene 
Pyrene 

1 O-80 

142 
540 
~42 
550 
550 
528 
138 
528 
531 
130 
131 

50 
51 
50 
52 
45 
56 
41 
84 
52 
54 

None 
None 
None 
None 
None 

J 
J 
J 
J 
J 
J 

PesticideslPCBs None 
- 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 
Semivolatiles 
PesticideslPCBs 

None 
None 
None 

Volatiles 
1 ,l-Dichloroethene 514 16 None 

Semivolatiles 
4-Nitrophenol 1 O-80 83 None 

‘esticides & PCBs None 

/olatiles 

jemivolatiles 
kenaphthene 
I ,4-Dichlorobenzene 
I ,2,4-Trichlorobenzene 
2.4-Dinitrotoluene 
‘yrene 

46-118 

None 

531 
528 
~28 
~38 
c31 

44 37 
33 
34 
40 
36 

None 
None 
None 
NO~IP 
NOW 

Client ID SDG 

NF03 1 05GOt 001 

NF031 B None 

NF032 29GOO501 

NF033 86000201 

VF034 )OG00301 
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Table IV ’ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

NF034 cont. 30G00301 Pesticides/PCBs None 

NF035 66GOt 701 Volatiles None 
Semivolatiles None 
Pesticides/PCBs None 

NF036 54GOOlOt Volatiles None 

Semivolatites 
4-Nitrophenol 1 O-80 101 81 None 
1.4-Dichlorobenzene 128 30 J 
1,2,4-Trichlorobenzene 128 36 J 

Pesticides/PCBs None 

‘vFO37 15GOO803 Volatiles None 

rvFO38 36800303 Volatiles None 

YF939 35800203 Voletiles None 

YFO40 37800203 Volatiles None 

rVFO4 1 35GOOlOl Volatiles None 
Semivolatiles None 

Pesticides & PCBs 
Aldrin 40-I 20 124 121 J (all detects) 

‘VF042 05GOO902 Volatiles None 

YFO43 05600802 Volatiles None 

VFO44 66G01201 Volatiles 
Trichloroethene 114 40 None 

YFO45 OWGOOS02 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 96 109 J (all cletects) 
2.4-Dinitrotoluene 24-96 100 J (all detects) 



1 \, .I, 

I die IV * I= 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Splke Duplicates 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria 
I 

% Recovery 
I 

% Recovery 

,,, 

I I I I 

SDG Client ID Qualifier Compound 

Pesticides & PCBs 
gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 

Volatiles 

Semivolatiles 
4-Nitrophenol 

Pesticides & PCBs 
Endrin 

Volatiles 

Volatiles 

Volatiles 

Semivolatiles 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

NF045 cont. OWG00502 

31G00101 None YF046 

VF047 39wo34 

J (all detects) 1 O-80 88 96 

58-121 127 J (all detects) 

I I -- TV None 

VF048 390018 I - I - I - I 
39wo21 

None 

None 

None 

VFO49 

VFo5 1 

‘IF052 

16G00401 None 

None 

VF053 15600802 None 

VF054 15G00801 None 

VF055 t3G00401 I - I - I - I None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

YF022 

MFO22 

NF023 

NF024 

NF025 

NF026 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
PesticideslPCBs 

Client ID 

Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Carbon disultide 

Semivolatiles 
Pe.sticides/PCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 
1.2-Dichloroethene (total) 
Chlorobenzene 
Ethylbemene 

1.4-Dichlorobenzene 
NapMhalene 
DiethylpMhalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 

Collection Date 

Acetone 
2-Butanone 
Trichloroethene 

Bis(2-ethylhexyl)phthalate 

4.4’-DDT 

Organic Compounds 

BKGOOI 01 

RB058003 

7/t 6196 

ND 

ND 
ND 

01 GO01 02 
RB073000 

7/t 9196 

4 uglL 

ND 
ND 

02G00301 
R0867012 

7/24/96 

ND 
1 uglL 

ND 
ND 

1 SG00701 
RB920009 

7P1196 

2 

ND 
ND 

16G00601 

RB956006 

WI96 

5 ug/L 
1 ug/L 
5 uglL 

1 ou uglL 

12 ug/L 
4 uglL 
1 ug/L 

ND 

15GOOB03 

RB960007 

0/l 4/96 

25 ug/L 
7 ug/L 
4 ug/L 

2 ug/L 

0.16 ug/L 

BKGOOl 01 D 

RB658004 

7/l 6/96 

8 ug/L 

ND 
ND 

01 GO01 02D 
RB873009 

7/l 9196 

2 uglL 

ND 
ND 

02G00301 D 
RB667013 

7/24/96 

IO q/L 
ND 

ND 
ND 

15600701 D 
RB920010 

T/31 P6 

ND 

ND 
ND 

15G00601 D 

RB956006 

817196 

8 ug/L 
1 ug/L 
5 ug/L 
1 ug/L 

12 ug/L 
4 uglL 
1 uglL 

ND 

15G00003D 

RB900000 

8/14/96 

5 q/L 
IOU ug/L 

4 &J/L 

1 q/L 

0.079 UgJL 

RPD 

Not calculable 

67 

Not calculable 

Not calculable 

Not calculable 

46 
0 
0 

Not calculable 

0 
0 
0 

133 
Not calculable 

0 

67 

68 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO26 Client ID 

Laboratory ID 
Collection Date 

Acetone 
1.2-Dichloroethene (total) 
Renzene 

Phenol 
Naphthalene 
B1~(2sthylhexyl)phthalate 

PesticideslPCBs 

YF026 Client ID 

Laboratory ID 

Collection Date 

Acetone 
Benzene 

NF027 Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Ris(2-ethylhexyl)phthalate 

Pesticides/PCBs 

NF027 Client ID 

1 

Laboratory ID 
Collection Date 

Acetone 
2Butanone 

Semivolatiles 
Pesticides/PC& 

INFO28 Client ID 

!- 

Laboratory ID 
Collection Date 

Acetone 

Phenol 
Bis(2-ethylhexyl)pMhalate 

Pesticides/PCBs 

WFO28 Client ID 
Laboratory ID 

Collection Date 

Acetone 

Bis(2-ethylhexyl)pMhalate 

PesticideslPCBs 

Organic Compounds 

16GOO403 
RB980020 

8/l 6196 

3 ug/L 
1 ugiL 

600 ug/L 

8 ug/L 
1 ug/L 
1 uglL 

ND 

16G00403DL 

RB980020DL 

8/t 6/96 

18 ug/L 
700 ug/L 

16G00501 

RCOl6009 
8121 I96 

ND 

2 ug/L 

ND 

09G00301 

RCOl6019 
B/23/96 

46 uglL 
2 uglL 

ND 
ND 

11 GO0201 
RCO44011 

B/28/96 

5 uglL 

4 &l/L 
5 ug/L 

ND 

12GOOlOl 
RC044012 

8127196 

3 ug/L 

2 ug/L 

ND 

16G00403D 

RB980021 

8/l 6196 

2 ug/L 
2 ug!L 

600 ug/L 

8 ug/L 
2 ug/L 

1 ou ug/L 

ND 

16G00403DDL 

RB9890021 DL 
8/l 6198 

24 uglL 
740 ug/L 

16GOO501 D 

RCOl6013 
8121 j96 

ND 

1ou ug/L 

ND 

09G00301 D 

RCOl6020 

8l23P6 

18 ugJL 
1ou ug/L 

ND 
ND 

11 GO0201 D 
RC044018 

B/28/96 

11 ug/L 

6 ug/L 
4 q/L 

ND 

12GOOlOl D 
RC044017 

B/27/96 

6 uglL 

2 ug/L 

ND 

RPD 

40 

67 

0 

0 
67 

Not calculable 

None 

29 
6 

None 

Not calculable 

None 

88 
Not calculable 

None 
None 

75 

40 
22 

None 

67 

0 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Origlnal and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF029 

NF030 

NF030 

INFO3 1 

rNFO31 

Client ID 

Laboratory ID 

Collection Date 

Acetone 
Carbon disultide 
Methylene chloride 

Bis(Z-ethylhexyl)phthalate 

PesticideslPCBs 

Client ID 

Laboratory ID 

Collection Date 

Acetone 
Methylene chloride 

Bis(Z-ethylhexyl)phthalate 

PesticideslPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 

Collection Date 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Client ID 

Laboratory ID 

Collection Date 

1 ,l-Dichloroethene 

1,2-Dichloroethene (total) 
Trichloroethene 

Di-n-butylphthalate 

PesticidesJPCBs 

Organtc Compounds 

14GOOlOl 
RC092007 

9/l 1196 

8 uglL 
3 ug/L 
1 uglL 

4 ug/L 

ND 

66GOO601 
RC121007 

9/l 6P6 

2 uglL 
2 uglL 

2 uglL 

ND 

66GO2203 

RC121016 

9120196 

4 UgfL 

2 uglL 

ND 

OSGOl 001 

MB928007 

9125196 

ND 
ND 
ND 

33GOO301 
MB958006 

9f27P6 

5 ug/L 
4 ug/L 

300 ug/L 

1 ug/L 

ND 

14GOOlOl D 
RC092009 

9/l 1 I96 

4 ugtL 
IOU ug/L 
1ou ug/L 

4 UglL 

ND 

66600601 D 

RC121011 
9/l e/ss 

8 ug/L 
1 ou ug/L 

3 uglL 

ND 

66G02203D 

RC121017 

g/20/96 

1ou ug/L 

1ou uglL 

ND 

05GOlOOl D 

MB92801 2 

9t25t96 

ND 
ND 
ND 

33600301 D 

MB958007 
9127196 

6 ug/L 
3 ugtL 

300 ug/L 

1 ug/L 

ND 

RPD 

67 
Not calculable 
Not calculable 

0 

None 

120 
Not calculable 

40 

None 

Not calculable 

Not calculable 

None 

None 
None 
None 

18 
29 
0 

0 

None 
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Table V 
Summery of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

--zq- 

NF032 Client ID 

Laboratory ID 

Collection Date 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

NF033 

1 

Client ID 
Laboratory ID 
Collection Date 

Trichloroethene 
Toluene 

Semivolatiles 
Peeticides/PCBs 

NF034 

1 

Client ID 
Laboratory ID 
Collection Date 

l.P-Dichloroethene (total) 
Trichloroethene 

Di-n-butylpMhalate 

Pesticides/PC& 

NF035 

II 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Di-n-butylpMhalate 

PesticideslPCBs 

rNFO36 Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Diethylphthalate 
Di-n-butylpMhalate 

PerticideslPCBs 

WF037 Client ID 
Laboratory ID 

Collection Date 

Trichloroethene 

WFO38 Client ID 

Laboratory ID 

Collection Date 

Volatiles 

Organrc Compounds 

29600501 
MC01 1007 

1 O/2/96 

ND 
ND 
ND 

86600201 
MC1 18002 

1 O/9/96 

1 ug/L 
1 ug/L 

ND 
ND 

30G00301 

MC1 53005 

1 O/l 6P6 

31 ug/L 
340 ug/L 

2 ug/L 

ND 

66G01701 

MC21 4005 

1 O/23/96 

ND 

3 uglL 

ND 

54GOOlOl 
MC262004 

1 O/30/96 

ND 

1 q/L 
1 ug/L 

ND 

15G00803 
MC424007 

llI2OP6 

5 ug/L 

36800303 
MC88701 0 

12/l 7f96 

ND 

29600501 D 
MC01 1008 

10:2/96 

ND 
ND 
ND 

66G00201 D 
MC1 18003 

1 ‘J/9/96 

1 uglL 
1 q/L 

ND 
ND 

30G00301 D 
MC1 53008 

1 Of1 BP8 

31 ug/L 
340 uglL 

1 ou uglL 

ND 

66601701 D 

MC21 4007 

1 O/23/96 

ND 

2 ug/L 

ND 

54GOOlOl D 
MC262008 

1 O/30/98 

ND 

1ou uglL 
1ou uglL 

ND 

15GOO803D 
MC424008 

11/20/96 

5 uglL 

368003030 
MC68701 1 

12/l 7/96 

ND 

RPD 

None 
None 
None 

0 
0 

None 
None 

0 
0 

Not calculable 

None 

None 

40 

None 

None 

Not calculable 
Not calculable 

None 

0 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Collection Date 

Methylene chloride 

Collection Date 

1 .l -Dichlcroethene 
1 .l .l -Trichloroethane 

Semivolatiles 
Bis(24hylhexyl)phthalate Not calculable 



A 

- 

Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF043 Client ID 

1 

Laboratory ID 
Collection Date 

Volatiles 
Benzene 
Trichloroethene 
Xylenes (total) 

NF043 Client ID 
Laboratory ID 

Collection Date 

Acetone 
Benzene 
Toluene 
Ethylbenzene 
Xylenes. total 

WFO44 Client ID 

Laboratory ID 

Collection Date 

Volatiles 
1 ,I -Dichloroethene 
1.2-Dichloroethene (total) 
Trichloroethene 

WF044 Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Trichloroethene 

WF045 Client ID 

Laboratory ID 

Collection Date 

Volatiles 
Acetone 

Semivolatiles 
Pesticides 8 PCBs 

INFO45 

7 

Client IO 
Laboratory ID 

Collection Date 

Volatiles 
Pesticides B PCBs 

Semivolatiles 
Di-n-butylphthalate 

WF046 Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 

Organic Compounds 

05600602 

ME042004 

6124197 

1 LlglL 
4 ug/L 
1 ug/L 

07GOOlOl 

ME067002 

6/26/97 

540 uglL 
3900 uglL 
14000 ugfL 
1600 uglL 
3200 uglL 

66GOl201 

ME1 10002 

WOP7 

3 UglL 
3 ug/L 

120 uglL 

66000603 

ME1 35002 

7/2/97 

1 ug/L 

OWG00502 

ME1 49004 

7/B/97 

3 ug/Kg 

ND 
ND 

OWG00302 
ME1 90002 

7/l o/97 

ND 
ND 

4 u9lL 

31 GO01 01 

ME241 003 
7/l s/97 

ND 
ND 

6 ug/L 

05G00602D 
ME042005 

6:24/97 

1ou ug/L 
1 ou uglL 
1ou ug/L 

07GOOlOl D 

ME067003 

6/26/97 

490 UglL 
4400 uglL 
16000 ug/L 
2000 ug/L 
3600 uglL 

66GOl201 D 

ME1 10003 

6POP7 

2 u9lL 
3 ug/L 

96 ug/L 

66G00603D 
ME135003 

7/2P7 

1 uglL 

OWG00502D 

ME1 49005 

7lSP7 

2 uglKg 

ND 
ND 

OWG00302D 
ME1 90003 

7/l o/97 

ND 
ND 

6 ug/L 

31 GO01 01 D 

ME241 004 
7/l 5l97 

ND 
ND 

3 q/L 

RPD 

Not calculable 
Not calculable 
Not calculable 

10 
12 
13 
10 
12 

40 
0 

22 

0 

40 

40 

67 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Collection Date 

Not calculable 

Trichloroethene 

Collection Date 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic COt’nDOUndS RPD 

WF054 Client ID 

1 
Laboratory ID 

Collection Date 

Volatiles -- 
Chlorobenzene 

WFO55 Client ID 

-T 

Laboratory ID 
Collection Date 

Volatiles 

lSGOO601 

ME441 002 
614f9.7 

4 ug!L 

OWGOO401 

MF004003 

1 O/27/97 

ND 

lSG00601 D 

ME441 003 

614197 

4 ug/L 0 

OWG00401 D 

MF004004 

1 O/27/97 

ND 
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Table VI ’ 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Sol1 Investlgatlon, Phase IIB 
NAS Whlting Field, Milton Florlda 

Organic Compounds 

SDG Cllent ID Compound Percent Recovery QC Limb 
# of 

Samples Quallfler 

kVFO22 All 
All 

Volatiles 
Semivolatiles 

All within QC limits 
All within QC limits 

None 
None 

NF023 

BKROI 001 

BKGOOI 01 

BKGOOI 02 

BKGOOlO3 

BKG00202 

BKG00201 

BKFOI 001 

17GOOi 01 

17G00201 

01 GO01 020 

All 
All 

Pesticides/PCEs 10 
Decachlorobiphenyl 50 60-I 50 J 
Decachlorobiphenyl 56 60-i 50 J 
Tetrachloro-m-xylene 59 60-l 50 J 
Tetrachloro-m-xylene 57 60-l 50 J 
Decachlorobiphenyl 37 60-l 50 J 
Decachlorobiphenyl 37 60-150 J 
Decachlorobiphenyl 40 60-l 50 J 
Decachlorobiphenyl 41 60-l 50 J 
Decachlorobiphenyl 47 60-150 J 
Decachlorobiphenyl 47 60-l 50 J 
Decachlorobiphenyl 43 60-l 50 J 
Decachlorobiphenyl 43 60-I 50 J 
Tetrachloro-m-xylene 59 60-l 50 J 
Tetrachloro-m-xylene 59 60-l 50 J 
Decachlorobiphenyl 51 60-l 50 J 
Decachlorobiphenyl 47 60-l 50 J 
Decachlorobiphenyl 56 60-l 50 J 
Decachlorobiphenyl 56 60-150 J 
Decachlotobiphenyl 22 60-I 50 J 
Decachlorobiphenyl 21 60-l 50 J 
Decachlorobiphenyl 59 60-l 50 J 
Decachlorobiphenyl 56 60-t 50 J 

Volatiles All within QC limits None 
Semivolaliles All within QC limits None 

01 GO0201 

01 GO0301 

02GOOlOl 

16GOO703 

18GOO301 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

5 
32 60-l 50 J 
26 60-t 50 J 
49 60-i 50 J 
47 60-I 50 J 
41 60-l 50 J 
42 60-150 J 
59 60-t50 J 
55 60-I 50 J 
40 60-l 50 J 
46 60-l 50 J 



SDG Client ID 

iNFO24 

iNFO25 

NFO26 All 

All 
All 

BKG00203 

All 
Afl 

1 SGOOI 01 

lSGOO303 

15GOO502 

15A01301 
15GOO502RE 

lSGOO602 

15GOO602R 

Percent Recovery 

All within QC fimfts 
All within QC limits 

52 
46 

All wfthin QC limits 
All within QC limits 

21 
20 
57 
56 
155 
162 
59 
53 
54 

All wfthin QC limfts 

161 
163 
162 
153 

“‘Ll, 

Table VI ’ 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investlgatlon, Phase IIB 
NAS Whiting Field, Milton Florlda 

Organic Compounds 

Compound 

Volalifes 
Semfvofatiles 

PesticidesjPCBs 
Oecachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 
Semivolatfles 

Peslicldes/PCEs 
Decachforobiphenyl 
Decachlorobiphenyf 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Oecachlorobiphenyl 
Decachforobiphenyl 

Volatiles 

Semivolatiles 
2-Fluorobfphenyl 
Terphenyf-d14 
2.Fluorobiphenyl 
TerphenyCdl4 

QC Limits 

60-I 50 
60-I 50 

60-I 50 
60-I 50 
60.150 
60-l 50 
60-I 50 
60-I 50 
60-l 50 
60.150 
60-l 50 

43-l 16 
33-141 
43-l 16 
33-141 

# of 
Samples 

1 

5 

2 

Qlrallfler 

None 
None 

J 
J 

None 
None 

J 
J 
J 
J 

J (all detecls) 
J (all delecls) 

J 
J 
J 

None 

J (all detects) all B/N 
J (all defects) all B/N 
J (atI detecls) all B/N 
J (all detecls) all B/N 
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Table VI t 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soll Investlgatlon, Phase II8 
NAS Whltlng Fleld, Mllton Florlda 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Llmlts Samples Puallfier 

WO26 cont. Pesticides/PC& 9 
15G00201 Decachlorobiphenyf 52 60-I 50 J 

Decachlorobiphenyf 50 60-150 J 
15GOO202 Decachlorobiphenyf 56 60-I 50 J 

Decachlorobiphenyl 56 60-150 J 
15G00601 Decachlorobiphenyl 43 60-I 50 J 

Decachlorobiphenyl 36 60-I 50 J 
lSGOO603 Decachforobfphenyl 56 60-I 50 J 

Decachforoblphenyl 56 60-I 50 J 
16GOO201 Decachlorobiihenyl 43 60-l 50 J 

Decachlorobfphenyl 37 60-I 50 J 
16GOO203 Decachlorobiphenyl 44 60-l 50 J 

Decachlorobiphenyl 43 60-t 50 J 
16GOO403 Decachlorobiphenyl 40 60-I 50 J 

Decachloroblphenyl 39 60-l 50 J 
16GOO403D Decachlorobiphenyl 47 60-l 50 J 

Decachlorobfphenyl 46 60-150 J 
16G00601 Decachlorobiphenyl 25 60-I 50 J 

Decachlorobfphenyl 25 60-I 50 J 

vFO27 All Volatiles All wfthin QC limits None 
All Semivolatifes All wfthin QC limits None 

Pesticides/PCBs 2 
16GOO304 Decachlorobfphenyl 46 60-l 50 J 

Decachlorobiphenyf 43 60-l 50 J 
66G02103 Decachlorobfphenyl 56 60-l 50 J 

Decachlorobiphenyl 56 60-l 50 J 

VF026 All Volatifes All within QC limfk None 
All Semivolatiles All within QC lfmfts ‘e None 

PesticfdeslPCBs 5 
1OG00101 Decachlorobiphenyl 50 60-150 J 

Decachforobiphenyl 46 60-I 50 J 
11 GO01 01 Decachlorobiphenyl 47 60-l 50 J 

Decachlorobiphenyl 47 60-l 50 J 

11 GO0301 Decachlorobiphenyl 25 60-l 50 J 
Decachlorobfphenyl 24 60.150 J 

11 GO0401 Decachlorobiphenyl 29 60-I 50 J 
Decachforobiphenyl 29 60-I 50 J 

11 GO0201 D Decachlorobfphenyl 59 60-I 50 J 



Iable VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soll Investlgatlon, Phase IIB 
NAS Whltlng Field, Mllton Florlda 

Organic Compounds 

SDQ 

iNFO30 

NF031 

NFO31B 

NF032 

Client ID 

All 
All 

I 

Compound Percent Aecovsry QC Ltmits 

# of 
Samples Quallfler 

Volatiles 
Semivolatifes 

All within QC limits 
All within QC llmfts 

3 

None 
None 

13G00101 

66GOO901 

66600903 

Pesticfdes/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobfphenyl 
Decachlorobfphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

23 60-l 50 J 
23 60-150 J 
43 60-l 50 J 
42 60-l 50 J 
52 60-l 50 J 
52 60-I 50 J 

All Volaliles All within QC limits None 
All Semivolatiles All within QC limits None 

66GOO604 
Pesticides/PC& 
Decachlorobiphenyl 
Decachlorobiphenyl 

31 60-l 50 
31 60-I 50 

J 
J 

All Volatiles All within QC limits 
All Semivolatiles All within QC limfts 

None 
None 

05G00301 

05GOOl 01 
OSGOI 002 

Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Tetrachforo-m-xylene 

56 60-I 50 J 
52 60-l 50 J 

164 60-I 50 J (all detects) 
57 60-l 50 J 

All Volatiles All wfthin QC limits None 
All Semfvolatiles All within QC llmfts None 
All Pesticides/PCBs All wfthln QC limfts None 

All Volatiles All within QC limits 
All Semivolatiles All wiihln QC limits 

None 
None 

29G00101 Pesticides/PC& 
Tetrachloro-m-xylene 
Tetrachforo-m-xylene 

1 
54 60-I 50 J 
56 60-l 50 J 
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Table VI t 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Sol1 Investlgatlon, Phase IIB 
NAS Whlting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery OC Limits Samples Quallfler 

WF033 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
07GOO101 Tetrachloro-m-xylene 174 60-I 50 J (all detects) 
30G00501 Tetrachloro-m-xylene 59 60-I 50 J 
66600201 D Tetrachloro-m-xylene 25 60-I 50 J 

Tetrachloro-m-xylene 36 60-I 50 J 

WF034 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
66G01801 Tetrachloro-m-xylene 164 60-l 50 J (all detects) 

NFO35 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

PesticideslPCBs 1 
08GOOI 01 Tetrachloro-m-xylene 59 60-t 50 J 

NFO36 All Volatiies All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs I 
54GOOlOl Tetrachloro-m-xylene 57 60-I 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 

NF037 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 
All Pesticides/PCBs All within QC limits None 

NFO38 All Volatiles All within QC limits None 

NF039 ’ All Volatiles All within QC limits None 

MO40 All Volatiles All within QC limits None 



1 

,ible VI ’ 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florlda 

I== 

Organic Compounds 

SDG 

# of 
SamDIes Client ID Percent Recoverv PC Limits Qualifier Compound 

All 
All 

Voletiles 
Semivolaliles 

35GOO201. 
36GOOI 03 

Pesticides & PCBs 
Decachlorobiphenyl 
Telrachloro-m-xylene 
Tetrachloro-m-xylene 

All Volatiles 

All Volatiles 

All Volatiles 

All Volatiles 

OWGOOI 01 
Semivolatiles 
2-Fluorophenol 
Phenol-d5 
2XhlorophenoLd4 
1.2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2.4.6-Tribromophenol 
TerphenyCdl4 

OWGOOI 02 2-Fluorophenol 
Phenol-d5 
2-ChlorophenoCd4 
1,2-Dichlorobenzene-d4 
NItrobenzene-d5 
2-Fluorobiphenyl 
2,4-B-Tribromophenoi 
TerphenyIdl4 

INFO41 All within QC limits 
All within QC llmik 

None 
None 

2 
58 60-l 50 
57 60-I 50 
58 60-I 50 

J 
J 
J 

NF042 None 

NF043 None 

NF044 None 

NF045 None 

J (all detects) 
R (all non-detects) 

3 
21-110 
10-110 
X3-110 
16-1 IO 
35-114 
43-l I6 
1 O-l 23 
33-141 

21-110 
10-l 10 
33-110 
16-110 
35.114 
43-l 16 
10-123 
33-141 

J (all delecls) 
R (all non-delecls) 
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Table VI a 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soll Investlgatlon, Phase IIB 
NAS Whltlng Field, Mllton Florida 

Organic Compounds 

# of 
SDG Ctlent ID Compound Percent Recovery QC Llmlts Samples Guallfler 

VFW5 cont. OWGOOI 03 2.Fluorophenol 0 21-110 J (all detects) 
Phenol-d5 0 10-110 R (all non-detects) 

6 PChlorophenoLd4 0 33-1 IO 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-l 14 
2-Fluorobiphenyl 0 43-116 
2.4.6-Tribromophenol 0 1 O-l 23 
TerphenyLdl4 0 33-141 

Pesticides & PCBs 4 
OWGOOIOI Tetrachloro-m-xylene 45 60-I 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 
OWGOOI 03 Tetrachloro-m-xylene 59 60-I 50 J 
OWG00302 Tetrachloro-m-xylene 54 60-I 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 
OWG00302D Tetrachloro-m-xylene 53 60- 150 J 

Tetrachloro-m-xylene 52 60-l 50 J 

VFO46 Ail Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 2 
31 GO01 01 Tetrachloro-m-xylene 48 60-t 50 J 

Tetrachloro-m-xylene 55 60-I 50 J 
3 1 R03301 Tetrachloro-m-xylene 59 60-I 50 J 

vF047 All Volatile5 None 

MO48 All Volatiles None 

VFW9 All Volatiles None 
All Semivolatiles None 

VF05 1 All Volatiles None 

VP052 All Volatiles None 

VP053 All Volatiles None 

vFo54 All Volatiles None 
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l&ble VI * 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soll Investlgatlon, Phase II6 
NAS Whltlng Field, Milton Florida 

Organic Compounds 

# of 

SD0 Client ID Compound Percent Aecovsry OC Limits 

WFO55 All Volatiles 

Notes: J = estimated value I 
IJJ = undetected, but number that is reported as the quantification limit is an estimated value. 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

NF022 Volatiles 
6125196 Acetone 30.2 J 

7/l 9196 Chloromethane 26.8 J 
Chloroethane 48.7 J 

7122196 Chloroethane 30.6 J 

Semivolatiles 
8/l 3196 4.6Dinitro-2-methylphenol 27.2 J 

Pentachlorophenol 25.4 J 

8/l 4196 4Chtoroaniline 31.6 J 
2.4-Dinlrophenol 27.6 J 
4.6Dinitro-2-methylphenol 33.8 J 

All Pesticides/PCBs None 

WO23 Volatiles 
6125196 Acetone 30.2 J 

7/25/96 Acetone 33.2 J 

7131 I96 Acetone 30.4 J 
Methylene chloride 31:7 J 
Carbon disulide 27.2 J 

8/l I96 Chloroethane 27.5 J 
Carbon disulfide 27.5 J 
Methylene chloride 37.8 J 

Semivolatiles 
8/20/96 4-Nitroaniline 37.8 J 

Chrysene 27.8 J 

8121 I96 4-Nitroaniline 31.5 J 
Chrysene 28.5 J 
Beruo(g,h,i)perylene 32.7 J 

8125196 4.4’-DDT 23.6 J 

VF024 - Volatiles 
6125196 Acetone 30.2 J 

8/5/96 Acetone 33.8 J 

SW98 Chloroethane 29.5 J 
Carbon disutfide 30.8 J 
Methylene chloride 41 .o J 

Semivolatiles 
8121 f96 4-Nitroaniline 28.7 J 

Chrysene 29.5 J 
Indeno(l.2.3~cd)pyrene 28.1 J 
Dibenz(a.h)anthracene 34.0 J 
Benzo(g.h.i)perylene 37.6 J 

All Pesticides/PCBs None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Fiorida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

vFO25 Volatiles 
815196 Acetone 33.8 J 

8/l 4196 Chloromethane 26.7 J 
Chloroethane 26.5 J 
Acetone 29.7 J 

Semivolatiles 
g/9/96 2.4-Dinrtrophenol 29.9 J 

4-Nitroaniline 27.6 J 
4.6-Dinitro-2-methylphenol 30.7 J 
Pyrene 30.0 J 
3.3’-Dichlorobenzidme 37.0 J 

2.4-Dinttrophenol 35.6 J 
4-Nitroaniline 29.4 J 
4.6-Dinitro-2-methylphenol 32.0 J 
Pentachlorophenol 27.8 J 
3.3’-Dichlorobenzidine 27.8 J 

8125196 4.4’-DDT 23.6 J 

VF026 Volatiles 
8/5/96 Acetone 33.8 J 

8/l 9196 Chloromethane 46.5 J 
Chloroethane 77.1 J 
1 ,I -Dichloroethane 28.6 J 
2-Butanone 30.3 J 

8/20/96 Chloromethane 32.5 J 
Chloroethane 32.4 J 

8122196 Acetone 37.9 J 
Carbon disulfide 28.0 J 
2-Butanone 27.8 J 

Semivolatiles 
911 O/96 2,4-Dinitrophenol 35.6 J 

4-Nitroaniline 29.4 J 
4.6-Dinitro-2-methylphenol 32.0 J 

- Pentachlorophenol 27.8 J 
3.3’-Dichlorobenzidine 27.8 J 

9/I O/96 4-Chloroaniline 36.8 J 
3-Nitroanillne 37.9 J 
2.4-Dinitrophenol 29.3 J 
4-Nitroaniline 49.5 J 
4.6Dinitro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3.3’-Dichlorobenzidine 54.1 J 

Pesticides & PCBs 
g/14/96 alpha-BHC 22.2 J 

delta-BHC 22.1 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

WO27 Volatiles 
9/l 196 P-Butanone 39.1 J 

2-Butanone 0.014 (RRF) J(detects) ’ R(ND) 

8/5/96 Acetone 33.8 J 

912196 Acetone 102.4 J 
2-Butanone 36.3 J 

0/22/96 Acetone 37.9 J 
Carbon dlsulfide 28.0 J 
2-Butanone 27.8 J 

6/29/96 Bromomethane 31.0 J 
Chloroethane 63.9 J 
Acetone 37.2 J 

g/2/96 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
P-Butanone 38.7 J 
4-Methyl-P-pentanone 35.7 J 
P-Hexanone 38.9 J 
P-Butanone 0.019 (RRF) J (detects) / R (ND) 

g/3/96 Chioromethane 27.4 J 
Acetone 34.7 J 
P-Butanone 32.6 J 
4-Methyl-P-pentanone 32.9 J 
P-Hexanone 38.9 J 

Semivolatiles 
9/l 0196 4Xhloroaniline 36.6 J 

3-Ntiroaniline 37.9 J 
2.4-Dinitrophenol 29.3 J 
4-Nitroaniline 49.5 J 
4.6-Dintiro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3,3’-Dichlorobenzidine 54.1 J 

9120196 3.3’-Dichloroberuidine 30.4 J 

All PesticideslPCBs None 

W/F026 Volatiles 

0/5/96 Acetone 33.6 J 

912196 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 30.7 J 
4-Methyl-P-pentanone 35.7 J 
2-Hexanone 38.9 J 

913196 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-P-pentanone 32.9 J 
P-Hexanone 38.9 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NF026 
:ont. 

iNFO29 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

9!6/96 Chloromethane 35.4 J 
Acetone 41.0 J 
2-Butanone 41.8 J 
1.2-Dichloropropane 27.6 J 
4-Methyl-P-pentanone 40.5 J 
2-Hexanone 43.3 .I 

Bromoform 26.2 J 
1 .I .2.2-Tetrachloroethane 26.5 J 

Semivolatiles 
9120196 3.3’-Dichlorobenzidine 30.4 J 

9126196 Beruo(k)fluoroanthene 28.5 J 

All PesticideslPCBs None 

9,117/96 

9,l18/96 

1 

Volatiles 
Chloromethane 
Methylene chloride 
P-Hexanone 

Semivolatiles 
g/26/96 Beruo(k)fluoranthene 
9126196 Benzo(k)fluoranthene 

All PesticideslPCBs 

WFO30 Volatiles 

9120196 Methylene chloride 
9123196 Methylene chloride 

Semivolatiles 
1 O/I 6196 2.4-Dinitrophenol 

4-Ntirophenol 

All PesticideslPCBs 

WF031 

1 

All Volatiles 
All Semivolatiles 

Pesticides & PCBs 
11/5/96 - detta-BHC 

WFO31 B All Volatiles 

Semivolatiles 
1 l/20/96 Di-n-octylphthalate 

Pesticides & PCBs 
1219-l 0197 Alpha-BHC 

WF032 Volatiles 
1 O/l 0196 1 .I .2.2-Tetrachloroethane 

Semivolatiles 
‘I 1 I3196 Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Di-n-o,&ylphthalate 

Pesticides & PCBs 
11 I5196 detta-BHC 

21.2 

23.9 

21.2 

36.1 
33.6 
26.5 

26.5 

25.6 

35.2 

30.2 

25.8 
28.0 

25.3 

27.6 

33.5 

31.5 
27.0 

J 
J 
J 

J 
J 

None 

J 
J 

J 
J 

None 

None 
None 

J 

None 

J 

J 

J 

J 
J 
J 

J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Semivolatiles 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Semivolatiles 

Semivolatiles 
Bis(24hylhexyl)pMhalate 
Di-n-octylphthalate 

Di-n-octylpMhalate 

Di-n-octylphthalate 
Di-n-octylphthalate 

Pesticides 8 PCBs 

Di-n-odylpMhalate 

Pesticides & PCBs 



Table Vii 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

I 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

VFO44 Volatiles 

7n/97 Bromomethane 33.5 J 

VF045 All Volatiles None 
All Semrvolatiles None 

Pesticides 8 PCBs 
7/31/97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

VFo46 All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
7131197 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

VF047 Volatiles 
7/21 I97 Acetone 35.4 J 

7121 I97 Acetone 0.023 RRF J (all detects) 
R (all non-detects) 

P-Butanone 0.030 RRF J (all detects) 
R (all non-detects) 

7126197 Bromomethane 34.6 J 
Acetone 35.1 J 

7129197 Bromomethane 30.5 J 
Acetone 30.9 J 

7121 I97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2.Butanone 0.030 (RRF) J (all deteds) 
R (all non-detects) 

7122197 Acetone 0.020 (RRF) 

P-Butanone 0.030 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7128197 Acetone 

P-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7129197 Acetone 

P-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NFO48 Volatiles 
7125197 Bromomethane 36.5 J 

7126197 Bromomethane 28.7 J 
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Table Vii 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Bromomethane 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

R (all non-detects) 

R (all non-detects) 

J (all detects) 

R (all non-detects) 

Bromomethane 
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Table Vii 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

7 Date 1 Compound 

Organic Compounds 

Initial Calibration 

%RSD 
Continuing 

Calibration %D 

Qualifier 

q--A)) Volatiles 

Notes: %RSD = percent Relative Standard Devration for initial cabbrations 

%D = percent Difference for continuing calibratrons 

None 

J = the compound was positively identifred; the associated numerical value IS the approxrmate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory ‘J’ flag). or because QC 
criteria were not met (validation ‘J”). 

UJ = the compound was not detected above the reported sample QL. However, the reported sample QL is 
approamate; the compound concentratron may not reliably be presumed to be less than the CL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The oresence or absence of the compound cannot be verified. 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

MO22 Volatiles 
Acetone 

Compound Concentration 

8 uglL 

Associated Samples 

BKTOI 001 
BKROI 001 
BUG001 01 
BKGOOI 01 D 
EKG001 02 
BKGOOi 03 

Methylene chloride 
Acetone 

1 uglL BKG00202 
I6 ug/L BKGOOZOI 

BKFOI 001 

Acetone 

Semivolatiles 
PesticidesfPCBs 

14 uglL 17T01101 
17G00102 
17GOOlOl 
17G00201 
17GOO301 
01 GO01 01 

01 GO01 02 
01 GO01 02D 

ND 
ND 

NF023 Voiatiles 
Methylene chloride 
Acetone 

01 TOI 201 
2 uglL 01 GO0401 

15 ugfL 01 GO0201 
01 GO0301 
BKGOO301 
02GOO201 
OZGOOI 01 
18G00301 
02G00301 
02G06301 D 

Semivolatiles ND 
PesticidesfPCBs ND 

NF024 Volatiles 
Acetone 

I 8TO1401 
2 ugfL 18G00101 

15GOO401 
BKG00203 
15ROI 201 
15GOO70I 

NF025 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Acetone 

ND 
ND 

15G00503DL 
3 w/L 15R01301 

15T01601 
15G00301 
15600302 
15600303 
15GOOlOi 
15600203 

Semivolatiles 
PesticidesfPCBs 

ND 
ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

‘F026 Volatiles 
Acetone 

Compound Concentration 

I I ug/L 

Associated Samples 

15TOi 701 
15GOO202 
15G00201 
15G00802 
15G00801 
16G00201 
15GOO803D 
15R01401 

Acetone 4 uglL 15G00803 
16T01801 
16600202 
16600203 

Acetone 5 ugfL 16G00202DL 
16600602 
16G00601 
16GOo403 
16G00403DL 
16GOWO3D 
I GGOWWDDL 

Semivolatiles ND 
Pesticides/PCBs ND 

IF027 Volatiles 
Acetone 

16GOO401 
5 UgfL 16GOC402 

16G00101 
16G00301 

Acetone 5 ug/L 09G00301 

Acetone 
Trichloroethene 
Xylenes (total) 

6 ug/L 16G00501 
1 ugfL 16R01501 
2 q/L 16G00501 D 

66TOZOOI 
66GO2101 
66GO2103 

Acetone 11 ugfL 16600303 
66602102 
09GOOI 01 
09G00301 D 

h’FO28 

Semivolatiles 
PesticidesfPCBs 

Volatiles 
Acetone 

ND 
ND 

1 OTO2101 
5 ugfL 09GOO201 

1 OG00201 
11 GO01 02 
11 GO0401 
I lT02201 
11 GO0301 

Acetone II ugfi I OGOOl 01 
11 GO0402 
I I GO0201 
12G00201 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NFO28 cont. 

Compound 

Acetone 
Carbon disultide 

Concentration 

5 ug!L 
6 ug!L 

Associated Samples 

1 I GO01 01 
1 ZGOOI 01 
11Ft01601 
1 ZGOOI 01 D 
1 I GO0201 D 

NFo29 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Acetone 

ND 
ND 

13T02301 
3 uglL 13G00101 

13R01701 

Acetone 3 ug/L 13G00102 
13G00201 
13G00103 
14GOOZOI 
14G00101 
14G00101 D 
66TO2401 
66G00901 
66GoO904 
66GOO902 
66GoO903 

NF030 

Semivolatiles 
Bis(Z-ethylhexyl)phthalate 

Pesticides/PCBs 

Volatiles 
Acetone 

1 UgfL 

ND 

3 ugfL 

All samples in SDG WPO29 

66T02501 
66GOOBOI 
66600802 
66G00803 
66G00804 

NF031 

Semivolatiles 
Bis(Z-ethylhexyl)phthalate 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 
Bis(Z-ethylhexyl)phthalate 

2 UgfL 

ND 

ND 

3 UgfL 
3 ug/L 

All samples in SDG WFO30 

05G00801 
05600802 
05G00901 
05600902 

Di-n-butylphthalate 
Bis(Z-ethylhexyl)phthalate 

2 q/L 05G01001 
2 uglL 05G00301 

05R01901 
05GOlOOl D 

Di-n-butylphthalate 2 UgfL 05G00101 
33GOO501 
33600201 
33GOOlOl 
33GOO301 
33G00301 D 

PesticidesfPCBs ND 

A-78 



-- 

Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

4FO31 B 

UFO32 

Compound 

Volatlles 
Semwolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Dkn-butylphthalate 

Concentration 

ND 
ND 
ND 

ND 

1 uglL 

Associated Samples 

33600401 
06G00102 
06G00101 
06G00301 
06R02001 
29G005.01 

29GOO501 D 

Di-n-butylphthalate 3 UglL 29GOOlOl 
66G01201 
66GOOlO2 

VF033 

VF034 

PesticidedPCBS 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Bis(24hylhexyl)phthalate 

ND 

ND 
ND 
ND 

ND 

2 ug/L 66GOllOl 
66G01301 
66GOO501 

VF035 

YF036 

PesticideslPCBs 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

ND 

ND 
ND 
ND 

ND 

2 ug/L 66600701 
54600201 
54GOOlOl 
31 GO0201 
54R02401 
54GOOlOl D 

NF037 

PesticideslPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

ND 

ND 

4 uglL 

ND 

All samples in SDG WF037 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WFO38 Volatiles 
Acetone 

Compound Concentration 

7 uglKg 

Associated Samples 

36800101 
36800102 
36800103 
36800201 
36800202 
36800203 
36800301 
36800302 
36800303 
36800303D 
36800401 
36800402 
36BOWCU 
36BOO403D 

WFO39 Volatiles 
Acetone 

Methylene chloride 

35800203D 
7 ug/Kg 

4 WKg 35800102DL 
35BOO105 
35800201 

!Nl=O40 Volatiles All water samples rn SDG WRXO 
Acetone 3 ug/L 
Bromomethane 2 ug/L 

Acetone 3 uglKg 35800402 
35800501 
35800501 DL 
35800502 
37800201 

37800202 

37BOO101 

37800102 
37800103 

37800301 

37800302 

37800303 
37800263D 
37800103D 

wF041 

WF042 

WF043 

Volatiles 
Pestioides & PCBs 

Semivolatiles 
Di-n-butylpMhalate 
Bis(24hylhexyl)pMhalate 

Volatiles 

Volatiles 
Acetone 

ND 
ND 

13G00301 
1 uglL 13GOWOl 

2 ug/L 

ND 

6 ug/L 33T05301 

06GOO102 

06G00301 
33GOWOl 

WFO44 Volatiles 
Acetone 

66TO5601 
3 q/L 66G01201 

66G01201 D 
66GoOlO2 
66G01301 

A-80 



Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

IF044 cont. Acetone 11 ug/L 66TO5701 
66GOO401 
66G02001 
66To5801 
66GOO603 
66G00603D 
66600604 
68600601 
66600602 

IF045 Volatiles 
Acetone 

OWTO5901 
5ug/L OWR03401 

OWG00501 
OWGO0502 
OWG00502D 
OWG00503 
OWTO6001 
OWGOOI 01 
OWGOOI 02 
OWGOOI 03 
66TO6101 
66602301 
68GO2302 
66GO2303 

Acetone 5 uglL OWTO6201 
OWGOO302 
OWG00302D 
OWG00303 
OWG00301 
0wT06401 
OWTO6401 DL 
OWGOWOI 
OWGOO201 

Semivolatiles 
Di-n-butylphthalate 

oWFto3401 
2 ug/L OWGOO5Ol 

OWG00502 
OWG00502D 
OWG00503 

Phenol 
2-Chiorophenol 
1,4-Dichlorobenzene 
N-Nitrosodiin-propylamlne 
1.2.4~Trichlorobetuene 
4-ChloroS-methylphenol 
AcenapMhylene 
AcenapMhene 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Di-n-butylphthalate 

72 uglL OWGOOI 01 
67 uglL OWGOOI 02 
33 uglL OWGOOI 03 

49 ug/L 
36 ug/L 
62 ug/L 
12 ug/L 
39 uglL 
69 uglL 
43 ug/L 
65 ug/L 
42 uglL 

5 uglL 66602301 
66602302 
66602303 

Di-n-butylpMhalate 4 uglL OWG00401 
OWGOO201 

Pesticides 8 PCBs ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

wO46 

Compound 

Volatiles 
2.Butanone 

Semivolatiles 
Di-n-butylphthalate 

Concentration 

4 ug1L 

3 UglL 

Associated Samples 

All samples in SDG WF046 

31 R03301 
31GOOt 01 
31G00101D 

Pesticides & PCBs ND 

YFO47 Volatiles 
Acetone 

39WO28 
4 LJgfL 39WO27 

39WO24 
39WO32 
39WO34D 
39WO31 
39TlOOOl 
39WOOl 
39WOO2 
39WOO3 
39WOO4 
39woo5 

k’FO48 Volatiles 
2-Butanone 

Acetone 
2-Butanone 

39RO3401 
4 ug/L 

3 uglKg 39D002 
4 us/Kg 39DOOl 

3913007 
3913023 
39D026 
39DOt 6 
390013 

39D019 
39DOi 8 
39DOlBD 
39D022 

YFO49 

wo51 

WFO52 

WF053 

Voiatiles 
2-Butanone 

Semivolati1es 

Volatiles 
2-Butanone 

Volatiles 

Volatiles ’ 
Methylene chloride 

39UOOl 
4 ug/L 

ND 

16T06801 
4 uglL 16RO3501 

ND 

15G00602D 
8 ugtL 1 ST07501 

15GOO401 
15600703 
I SGOO703.D 
15G00501 
15GOO502 
15G00503 

wFo-54 Volatiles 
Acetone 

4 ug/L 3OTO7701 
30RO3901 
3OGOO302 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound 

I 
WF054 cont. Methylene chlonde 

(I,,55 ] Volatiles 

Concentration 

B ug!L 

ND 

Associated Samples 

1 ET07601 

15t00001 
I EGO0801 D 

15GOO002 

15R03801 

15GOO003 
15GOO303 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Collection Date: 7/17/96 

Source blank 

Semivolatiles 
Di-n-butylphthalate None 

Collection Date: 7/l 6/96 
Equipment rinsate 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

ND 

5 ug/L 
2 ug/L 

None 

None 
None 

RB873Q01 
Collection Date: 7/t S/96 

Trip blank 

NF023 

fVFO23 

Client 10: 01 Roll01 

Laboratory ID: RB887005 

Collection Date: 7/23/96 

Type: Equipment rintate 

Volatiles 
Acetone 4 ug/L None 

Semivolatiles 
Di-n-butylphthalate 6 uglL None 

Pesticides/PCBS ND None 

Client ID: OlT01201 
Laboratory ID: RBB67001 

Collection Date: 7/22/96 
Type: Trip blank 

Volatiles 
Methylene chloride 2 ugiL 1olJ uglL’ 
Acetone 3 uglL 1ou UglL’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Qualifier 

NF023 

7 

Client ID: 16T01301 

Laboratory ID: RB087014 

Collection Date: 7125096 

Type: Trip blank 

Voiatiles 
Acetone 2 ug!L None 

NF024 Client ID: 10TO1401 
Laboratory ID: RB92001 
Collection Date: 7/29P6 

Type: Trip blank 

Volatiles 
Methylene chloride 2 ug/L None 
Acetone 4 q/L IOU ug/L’ 
Chloroform 1 ug/L None 

NF024 Client ID: 15RO1201 

Laboratory ID: RB920005 

Collection Date: 7/31196 

Type: Equipment rinsate 

Volatiles 
Acetone 6 q/L 1ou q/L’ 

Semivolatiles 
Di-n-btiylphthalate 6 uglL None 

PesticidesfPCBs ND None 

NF025 Client ID: lSR01301 

Laboratory ID: RB956011 

Collection Date: al7196 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 6 uglL None 

Pesticides/PCBs ND None 

WF025 Client lb: 1 ST01 501 
Laboratory ID: RB956001 

Collection Date: W5P6 
Type: Trip blank 

Volatiles 
Methylene chloride 2 ug/L None 
Acetone 4 ug/L None 

WF025 

7 

Client ID: 1 ST01 601 

Laboratory ID: RB956012 

Collection Date: 6l6P6 
Type: Trip blank 

Voiatiles 
Methylene chloride 1 ug/L None 
Acetone 2 ug/L 1ou ug/L 

A-85 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF026 

YFO26 

nJFO26 

NF027 

NF027 

Parameter Concentration Qualifier 

Client ID: 1 ST01 701 

Laboratory ID: RB960001 

Collection Date: 8/l 2/96 

Type: Trip blank 

Volatiles 
Methylene chloride 1 uglL None 

Client ID: 16TO1001 

Laboratory ID: RB960015 

Collection Date: 0/15/96 

Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Acetone 3 ugll 1ou ug/L’ 

Client ID: 15R01401 

Laboratory ID: RB960012 

Collection Date: 0/l 4196 

Type: Equipment rinsate 

Volatiles 
Acetone 6 ug/L 1ou ug/L’ 

Semivolatiles 
Di-n-butylphthalate 6 ug/L None 

Pesticides/PCBS ND None 

Client ID: 16TO1901 
Laboratory ID: RCOl6001 

Collection Date: 0/l 9f96 
Type: Trip blank 

Volatiles 
Methylene chloride 5 uglL None 

Acetone 6 w/L None 

Client ID: 66T02001 

Laboratory ID: AC016014 

Collection Date: 6122196 

Type: _ Trip blank 

NFO27 

Volatiles 
Methylene chloride 3 w/L None 

Client ID: 16R01601 

Laboratory ID: RCOl6012 

Collection Date: 9121 I96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 5 uglL None 

PesticideslPCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iOG 

hlFO28 

NF028 

NF028 

NF029 

wFo29 

wFo29 

Parameter 

Client ID: 11 TO2201 
Laboratory ID: RC044000 

Collection Date: E/26/96 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 1 OTO2101 

Laboratory ID: RCO44001 
Collection Date: 8126196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 11 RO1601 

Laboratory ID: RCO44016 
Collection Date: 8/28/96 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: 13ROl701 
Laboratory ID: RC092006 
Collection Date: 9/l 1196 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticid&PCBs 

Client ID: 13T02301 

Laboratory ID: RCO92001 
Collection Date: S/9/96 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client IO: 66TO2401 
Laboratory ID: RC092011 

Collection Date: S/l 2196 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifier 

2 uglL None 
8 ug/L 1ou ug/L’ 

2 uglL None 

9 UglL 1 ou ug/L’ 

5 ugfL None 

ND None 

3 uglL 1ou uglL’ 

5 ug/L None 
1 ug/L 1 ou ug/L’ 

ND None 

1 UglL None 
2 uglL 1ou ug/L’ 

3 uglL None 

3 uglL 1ou uglL’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

jOG 

NF030 

VFO30 

MO30 

VF031 

VFO31 

vFO31 

Parameter 

Client ID: 66R01601 

Laboratory ID: RC121010 

Collection Date: 9/l 6196 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(P-ethylhexyl)phthalate 

PesticideslPCBs 

Client ID: 66T02501 

Laboratory ID: RC121001 
Collection Date: 9/l 6/96 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 66T02601 

Laboratory ID: UC1 21012 

Collection Date: S/l Si96 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 05T02701 

Laboratory ID: MB928001 

Collection Date: g/23/96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client IO: 33TO2801 
Laboratory ID: MB956001 
Collection Date: S/26/96 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 05R01901 
Laboratory ID: MB92601 1 
Collection Date: g/25/96 
Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

I Concentration Qualifier 

4 ugiL None 

3 ug/L None 
1 uglL 1 ou uglL’ 

ND None 

3 UglL None 
3 uglL 1 ou ug/L’ 

3 UglL None 

3 uglL None 

2 uglL None 

3 uglL None 

ND None 

2 ug/L 1ou uglL’ 

ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Gualifier 

WO3tB 

~ 

Client ID: 16T04001 

Laboratory ID: MC447002 

Collection Date: 11121196 
Type: Trip blank 

Volatiles ND None 

WO32 Client ID: 06TO2901 
Laboratory ID: MC01 1001 
Collection Date: S/30/96 

Type: Trip blank 

Volatiles ND None 

NFo32 Client ID: 29T03001 

Laboratory ID: MC037001 

Collection Date: lOl3P6 
Type: Trip blank 

Volatiles ND None 

NF032 Client ID: 06R0200: 

Laboratory ID: MC01 1006 
Collection Date: 1 O/2/96 

Type: Equipment rinsete 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 3 ug/L IOU ug/L’ 

PesticideslPCBs ND None 

NF033 Client ID: 29T03101 
Laboratory ID: MC065001 
Collection Date: 1 O/7/96 

Type: Trip blank 

Volatiles ND None 

NF033 

1 

Client ID: 66T03201 

Laboratory ID: MC1 18001 
Collection Date: 1 O/l O/96 

Type: - Trip blank 

Volatrles 
Acetone 26 ug/L None 

NF033 Client ID: 66R02101 

Laboratory ID: MC021 01 

Collection Date: 1 QPP6 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 1 uglL None 

Semivolatiles 
Di-n-btrtylphthalate 6 uglL None 

PesticidesfPCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WFO34 

WFO34 

WF034 

NF035 

iNFO35 

NFO35 

JvFO36 

Parameter Concentration Quafifier 

Client ID: 66T03301 

Laboratory ID: MC1 53001 
Collection Date: 1 0!14/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66T03401 
Laboratory IO: MC1 76001 

Collection Date: 1 O/l 7196 
Type: Trip blank 

Volatiles ND None 

Client ID: 66R02201 

Laboratory IO: MC1 53007 
Collection Date: 1 O/l 6196 

Type: Equipment rinsate 

Volatiles 
Toluene 8 UglL None 
Ethylbenzene 1 ug/L None 
Xylenes (total) 2 ug/L None 

Semivolatiles 
Di-n-butylpMhalate 2 ug/L None 

Pesticides/PCBs ND None 

Client ID: 66T03501 

Laboratory ID: MC21 4001 

Collection Date: 1 O/21 196 
Type: Trip blank 

Volatiles ND None 

Client IO: 66TO3601 

Laboratory ID: MC231 001 
Collection Date: 10124196 

Type: Trip blank 

Volatiles ND None 

Client ID: 66R02301 
Laboratory ID: MC21 4006 

Collection Date: 1 O/23/96 

Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Di-n-butylpMhalate 3 q/L None 

Pesticides/PCBs ND None 

Client ID: 66TO3701 
Laboratory ID: MC262001 

Collection Date: 10/20/96 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Qualifier 

WFO36 

7 

Client ID: 3lT03001 

Laboratory ID: MC294001 
Collection Date: 10/31/96 

Type: Trip blank 

Volatiles ND None 

WFO36 Client ID: 54RO2401 
Laboratory ID: MC262007 
Collection Date: 1 O/30/96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L 1ou ug/L’ 

PesticideslPCBs ND ND 

WF037 Client ID: 1 ST03901 
Laboratory ID: MC424001 
Collection Date: 11/18/96 
Type: Trip blank 

Volatiles ND None 

wFO37 

7 

Client ID: 16TO4001 

Laboratory ID: MC448004 
Collection Date: 11 I21 /96 
Type: Trip blank 

Volatiles ND None 

WF037 Client ID: 15RO2501 
Laboratory ID: MC424009 

Collection Date: 11 l2OP6 
Type: Equipment rinsate 

Volatiles ND None 

WF037 Client ID: 1 SF00201 

Laboratory ID: MC42401 0 
Collection Date: 11/20/96 

Type: - Source blank 

Volatiles 
Xylenes (total) 2 q/L None 

Semivolatiles 
Di-n-butylphthalate 4 uglL 1 ou UglL’ 

Pesticides/PCBs ND None 

WFO36 Client ID: 36R02601 

Laboratory ID: MC68701 6 

Collection Date: 12/l 8196 

Type: Rinsate 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WF038 

WF039 

wFo39 

WFWO 

VP040 

WF041 

WFo41 

UVFO41 

Parameter I Concentration Qualifier 

Client ID: 36T04101 
Laboratory ID: MC687001 
Collection Date: 12!17/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 35TO4201 
Laboratory ID: MC698001 

Collection Date: 12119197 
Type: Trip Blank 

Volatiles ND None 

Client ID: 35R02701 

Laboratory ID: MC69801 1 

Collection Date: 12/21/96 

Type: Equipment rinsate 

Volatiles ND None 

Client ID: 35TO4301 
Laboratory ID: MC783001 
Collection Date: 1 t7f97 
Type: Trip blank 

Volatiles 
Bromomethane 1 ugfL 1 ou uglL’ 

Client ID: 37R02801 
Laboratory ID: MC783017 

Collection Date: 1 P/97 
Type: Equipment rinsate 

Volatiles 
Acetone 5 ug/L 1ou ug/L’ 
Carbon disulfide 2 UglL None 

Client ID: 35T04501 

Laboratory ID: MD908001 
Collection Date: 6/l l/97 
Type: Trip blank 

Volatiles 
Acetone 6 ug/L None 

Client ID: 37T04801 
Laboratory ID: MD926001 
Collection Date: 6/l 2197 
Type: Trip blank 

Volatiles 

Methylene chloride 1 UglL None 

Client ID: 35TO4701 
Laboratory ID: MD950001 
Collection Date: 6/l 5197 
Type: Trip blank 

Volatiles 

Methylene chloride 3 ug/L None 
Xylene (total) 1 UglL None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG Parameter 

IF041 

1 

Client ID: 13T04801 
Laboratory ID: MD985001 

Collection Date: 6/l 6197 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

VF041 

1 

Client ID: 35FOO301 
Laboratory ID: MD908002 

Collection Date: 6/l l/97 
Type: Source blank 

Semivolatiles 
Di-n-butylphthalate 

Pesticides 8 PCBs 

YFO41 Client ID: 35R03001 

Laboratory ID: MD908003 

1 Collection Date: 6/l l/97 

Type: Equipment rinsate 

Concentration 

2 uglL 
6 uglL 

3 UglL 

ND 

Qualifier 

None 
None 

None 

NFC42 

WF042 

NFO42 

wFo43 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhaiate 

Pesticides 8 PCBs 

Client ID: 05TO4901 
Laboratory ID: ME007001 

Collection Date: 6/l 8l97 
Type: Trip blank 

Volatiles 

Client ID: 05T05001 

Laboratory ID: ME021 001 

Collection Date: 6/20/97 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 05l?03101 

Laboratory ID: ME007006 

Collection Date: 6/l 7P7 
Type: Equipment rinsate 

Volatiles 

Client ID: OSR03201 
Laboratory ID: ME042002 

Collection Date: 6123 I97 

Type: Equipment rinsate 

Volatiles 
1 .P-Dichloropropane 

4 ug/L None 

6 uglL None 

ND None 

ND None 

2 ug/L None 

ND None 

1 ug/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

hFo43 

Am43 . 

hFO43 

NFO43 

NFO44 

NFO44 

wvm44 

IVFCW? 

Parameter Concentration Qualifier 

Client ID: 05TO5101 
Laboratory ID: MW042001 

Collection Date: 6/23/97 

Type: Trip blank 

Volatiles ND None 

Client ID: 33TO5201 

Laboratory ID: MW053001 

Collection Date: 6/24/97 

Type: Trip blank 

Volatiles 

Acetone 3 q/L None 

Client ID: 33TO5301 

Laboratory ID: ME073001 

Collection Date: 6/25t97 

Type: Trip blank 

Volatiles ND None 

Client ID: 30TO5401 

Laboratory ID: ME087001 
Collection Date: 6/26/97 

Type: Trip blank 

Volatiles 
Acetone 4 ug/L None 

Client ID: 06R03301 

Laboratory ID: ME1 00002 

Collection Date: 6/29/97 

Type: Equipment rinsate 

Volatiles 
Acetone 7 uglL None 
Trichloroethene 6 ug/L None 
Toluene 3 UgfL None 
Ethylbenzene 1 uglL None 
Xylene (total) 2 uglL None 

Client ID: 06TOS501 

Laboratbry ID: ME1 OOoo1 

Collection Date: 6129197 

Type: Trip blank 

Volatiles ND None 

Client ID: 66T08601 
Laboratory ID: ME1 10001 

Collection Date: 6ROP7 
Type: Trip blank 

Volatiles 
Acetone 5 uglL 1ou ug/L’ 

Client ID: 66TO5701 
Laboratory ID: ME133001 

Collection Date: 7/2/97 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NF044 

NF045 

NFO45 

NFO45 

WFO45 

WFWS 

wFo45 

Parameter 

Client ID: 66T05801 
Laboratory ID: ME1 35001 
Collection Date: 712/97 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWR03401 
Laboratory ID: ME1 49002 

Collection Date: 7/7/w 
Type: Equipment rinsate 

Volatiles 
Acetone 
1.2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides 8 PCBs 

Client ID: 0wT05901 

Laboratory ID: ME149001 
Collection Date: 717l97 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWTO6001 
Laboratory ID: ME1 59001 

Collection Date: 718197 

Type: Trip blank 

Volatiles 

Client ID: 66T06101 

Laboratory ID: ME1 75001 

Collection Date: 719197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWTO6201 
Laboratory ID: ME190001 

Collection Date: 7/l o/97 

Type: Trip blank 

Volatiles 

Client ID: owTo6401 

Laboratory ID: ME226001 

Collection Date: 7/l 4f97 
Type: Trip blank 

Volatiles 
Acetone 

Concentration Qualifier 

3 uglL IOU ug!L’ 

3 ugfL IOU ug/L’ 
1 ug/L None 

5 ugfL 1 ou UgfL’ 

ND None 

2 ugfL 1ou ugfL’ 

ND None 

2 ugfL 1ou ugfL’ 

ND None 

250 ugfL None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WFO45 

WFo46 

wFO46 

WFO46 

WFo46 

NFO47 

WI=047 

Parameter 

Client ID: OWTO6401 DL 

Laboratory ID: ME226001 DL 
Collection Date: 7/l 4/97 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 RO3301 
Laboratory ID: MW241002 
Collection Date: 7/l 5f87 
Type: Equipment rinsate 

Volatiles 

1.2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides 8 PCBs 

Client ID: 31TO6501 
Laboratory ID: ME241 001 
Collection Date: 7/l s/97 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 TO6601 
Laboratory ID: ME261 001 
Collection Date: 7/l 6/97 

Type: Trip blank 

Volatiles 
Toluene- 

Client ID: 31 TO6701 

Laboratory ID: ME305001 
Collection Date: 7/21/97 
Type: Trip blank 

Volatiles 
Methylenk chloride 

Client ID: STOR-BLK 

Laboratory ID: ME243008 
Collection Date: 7/l s/97 
Type: Storage blank 

Volatiles 

Client ID: STOR-BLK2 

Laboratory ID: ME267008 
Collection Date: 7/l 8/97 

Type: Storage blank 

Volatiles 
Acetone 
Toluene 

Concentration I Qualifier 

250 ug/L None 

1 q/L None 

12 uglL 12u uglL’ 

ND None 

4 uglL None 

1 uglL None 

1 q/L None 

ND None 

4 ug/L None 

0.4 uglL None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Qualifier 

NFO47 

II 

Client ID: 39TlOOOl 

Laboratory ID: ME244001 

Collection Date: 7/r 5197 
Type: Trip blank 

Volatiles 
Carbon disulflde 0.40 ug/L None 
Toluene 0.50 uglL None 

NFW6 Client ID: 39R03401 

Laboratory ID: ME264009 
Collection Date: 7/l 7f97 
Type: Equipment rinrate 

Volatiles 
1,2-Dichloropropane 1 uglL None 

NFw9 

1 

Client ID: 39T10201 
Laboratory ID: ME262001 
Collection Date: 7/15/97 
Type: Trip blank 

Volatiles 
Toiuene 0.90 uglL None 

NF049 Client ID: 39T10401 
Laboratory ID: ME263007 
Collection Date: 7/l 7l97 
Type: Trip blank 

Volatiles 
Toluene 0.40 uglL None 

NF051 Client ID: 16R03501 

Laboratory ID: ME306002 

Collection Date: 7/21/97 

Type: Equipment rinrate 

Volatiles 
Methylene chloride 1 uglL None 

WF051 Client ID: 16TO6601 

Laboratory ID: ME306001 
Collecion Date: 7121 I97 
Type: Trip blank 

Volatiles 
Methylene chloride 1 q/L None 
Acetone 3 q/L None 

WF051 Client ID: 16T06901 

Laboratory ID: ME322001 

Collection Date: 7/22/97 
Type: Trip blank 

Volatiles ND None 

Client ID: 16T07001 

Laboratory ID: ME340001 
Collection Date: 7t23l97 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NFOSl 

sJFO52 

NFO52 

WFO53 

WF053 

wFo53 

wFo53 

wFo53 

WF054 

Parameter 

Client ID: 16T07101 
Laboratory ID: ME346001 
Collection Date: 7/25/97 

Type: Trip blank 

Volatiles 

Client ID: STORAGEELK 
Laboratory ID: ME346008 

Collection Date: 7l25197 

Type: Storage blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 39T10501 
Laboratory ID: ME346007 
Collection Date: 7125197 

Type: Trip blank 

Volatiles 

Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7127/97 

Type: Equipment rinsate 

Volatiles 

Client ID: 15TO7201 
Laboratory ID: ME367001 

Collection Date: 7/27l97 

Type: Trip blank 

Volatiles 

Client ID: 1 ST07301 

Laboratory ID: ME377001 

Collection Date: 7/28/97 

Type: Trip blank 

Volatiles 

Client ID: 1 ST07401 

Laboratory ID: ME390001 

Collection Date: 7/29t97 

Type: Trip blank 

Volatiles 

Client ID: 15TO7501 
Laboratory ID: ME404001 

Collection Dete: 7POl97 
Type: Trip blank 

Volatiles 

Client ID: 15R03801 

Laboratory ID: ME441 005 

Collection Date: 6/sls7 
Type: Equipment rinsate 

Volatiles 

Concentration Qualifier 

ND None 

1 uglL None 

3 ug/L None 

ND None 

ND None 

ND None 

ND None 

ND None 

ND None 

ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Qualifier 

NF054 Client ID: 30R03901 

Laboratory ID: ME450002 
Collection Date: 8/6/97 

Type: Equipment rinsate 

Voiatiies 
1.2-Dichioropropane 1 ug/L None 

NF054 Client ID: 15T07601 

Laboratory ID: ME441 001 

Collection Date: 814197 

Type: Trip blank 

Volatiies ND None 

NFo54 Client ID: 30T07701 

Laboratory ID: ME450001 

Collection Date: W/97 
Type: Trip blank 

Volatiles ND None 

NFO55 Client ID: 0WR04101 
Laboratory ID: MF004002 

Collection Date: 1 O/27/97 

Type: Equipment rinsate 

Volatiles ND None 

NF055 Client ID: 13R04201 
Laboratory ID: MF004005 
Collection Date: 1 O/28/97 
Type: Equipment rinsate 

Volatiies ND None 

NFo55 Client ID: OWTO8001 
Laboratory ID: MF004001 
Collection Date: 1 o/27/97 

Type: Trip blank 

Volatiles ND None 

‘= sample resut -was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 

A-99 



Table X 0 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigatlon, Phase IIB 
NAS Whiting Field, Mllton Florlda 

Inorganic Analytes 

SDG Client ID 

wFo22 BKGOOI 01 

WF023 02G00301 

WF024 15G00701 

WF025 t 5GOO601 

NFO26 15GOO603 

iNFO27 16G00501 

JvFO28 12GOOt 01 

NFO29 14G00101 

MO30 66GOo601 

NF031 05GOlOOl 

NFO318’ None 

NF032 29600501 

NFO33 66GOO201 

Crlterla % Recovery 

Analyte % Recovery Difference MS MSD RPD/Difference Quallfler 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide _ None 

Metals None 
Cyanide None 

Iron 2100 124.0 uglL J 
Lead 23.0 9.2 ug/L J 
Sodium ? 5000 5970 uglL J 
Zinc k20.0 174 uglL J 
Cyanide 75-125 - 3.7 J (det) A (ND) 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

c 

100 
Is 



SDQ . Client ID . Analyte % Recovery . thference . MS 

WF034 30G00301 Antimony 75-l 25 126.7 
Cyanide 

WF035 66G01701 Metals 
Cyanide 

WFO36 54GOOlOi Metals 
Cyanide 

WF037 

WF04 1 

1 SF00201 

35GOOlOl 

Metals 
Cyanide 

Aluminum 
Iron 
Manganese 
Cyanide 

75-I 25 3.7 

5100 
<IO0 
510 

WF045 OWGOO502 Metals 
Cyanide 

WFO46 31G00101 Metals 

“‘! , 
I able X ’ 

Summary of percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florlda 

lnorganlc Analytes 

Crlterla % Recovery 

MSD . RPD/Dllference . Qualifier 

J (all detects) 
None 

None 
None 

None 
None 

q 

None 
None 

WF047 

WFO51 

39wo34 

None 

Cyanide 

Metals 

Metals 

None 
None 

None 

None 

WF053 

WFO54 

15GOO602 

15G00601 

Metals None 

Metals 

I I I 
I I 

I I I None 

A-101 



Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

SDG InorganIc Analytes APD 

NFO22 Client ID 

Laboratory ID 

Collection Date 

BKGOOl 01 BKGOOl 01 D 
RB858003 RB058004 

7/l 6/96 7/l 6/96 

Aluminum 43.4 ug/L 54.4 ugtL 22 
Barium 15.6 ug/L 15.6 ug/L 0 

Calcium 536 ug/L 556 ug/L 4 
Iron 54.0 ug/L 57.9 q/L 7 
Lead ND 0.00 UglL Not calculable 

Magnesium 499 ug/L 521 ug/L 4 

Manganese 1.7 ug/L 1.9 ug/L 11 
Selenium 0.67 ug/L ND Not calculable 
Sodium 1060 ug/L 1060 ug/L 0 
Zinc 2.4 ug/L ND Not calculable 

Cyanide 3.6 ug/L 6.5 ug/L 52 

wo22 Client ID 
Laboratory ID 

Collection Date 

01 GO01 02 
RB873008 

7/l S/96 

01 GO01 020 
RB873009 

7/l S/96 

VF023 

Aluminum 
Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 

Collection Date 

19.1 uglL 
15.6 ug/L 
0.53 q/L 
5850 ug/L 

ND 
12.2 ug/L 
1.3 ug/L 

337 q/L 
6.7 ug/L 
938 ug/L 

2100 ug/L 
ND 

10.2 ug/L 
1.9 ug/L 

02000301 

RB887012 

T/24/96 

10.3 ug/L 
15.6 ug/L 

ND 
6250 ugfL 
1.4 uglL 
6.6 uglL 
1.5 UgfL 
331 UglL 
9.0 UgA 
642 UglL 

2070 ug/L 
1.6 q/L 

11.4 ugfL 
ND 

02G00301 D 

RB687013 

7/24/96 

50 

0 
Not calculable 

7 

Not calculable 
32 
14 
2 

29 
11 
1 

Not calculable 
11 

Not calculable 

Aluminum 79.3 uglL 84.6 uglL 6 

Barium 126 ug/L 129 ug/L 0.6 
Beryllium 0.39 ug/L ND Not calculable 
Calcium 113000 ug/L 113000 uglL 0 
Iron 36.2 ug/L 36.7 ugfL 7 

Lead - 1.4 q/L 1.3 ugfL 7 

Magnesium 9560 ugfL 9590 UglL 0.3 

Manganese 13.5 uglL 13.7 ug/L 1 
Nickel 7.8 ug/L 9.6 ug/L 21 
Potassium 4610 ug/L 4560 ug/L 0.7 

Selenium 1.2 ug/L 0.66 ug/L 56 

Sodium 2200 uglL 2240 uglL 2 

Vanadium 3.0 ug/L 2.6 ug/L 7 

Zinc 1.6 ug/L 2.0 ug/L 11 
Cyanide 4.5 ug/L 2.0 uglL 77 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

JvFO24 

&‘FOZ!i 

rNFO26 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Banum 
Calcium 
Chromrum 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Vanadrum 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
So&urn 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Chromium 
Coban 
Copper 
Iron - 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

InorganIc Analytes RPD 

lSG00701 15G00701 D 
RB920009 FIB95001 0 

7i31 P6 701/96 

161 ug!L 173 ugfL 7 
15.6 uglL 19.3 ug!L 21 
356 ug/L 360 ugfL 1 
2.9 ug/L 2.0 ug/L 3’: 
183 UgfL 202 ug!L 10 
0.70 ug/L 0.60 uglL ?5 
433 uglL 422 ug/L 3 
2.8 ug/L 2.6 ug/L 7 

1530 ugfL 1610 ug/L 5 
ND 1.2 ug/L Not calculable 

3.4 ugfL 3.6 ug/L 6 
2.6 ugfL 3.2 ug/L 21 

15G00601 15G00601 D 
FtB956006 RB956000 

WI96 WI96 

69.4 ug/L 55.6 ug/L 46 
0.0 ugfL 7.8 ug/L 2 

67.6 ugfL 63.7 ugfL 6 

3690 ug/L 3620 uglL 2 
31 ooo ugfL 30500 ugfL 2 

0.90 uglL o.sou ug/L Not calculable 
1940 UgfL 1900 ug/L 2 
139 ugfL 136 ugfL 2 

2460 ug/L 2340 ugfL 5 
2630 uglL 2590 UgfL 2 
3.4 ug/L 3.3 uglL 3 

1.5u ugfL 6.1 ug/L Not calculable 

lSGOO603 15G00603D 
FIB960007 RB960000 

6/l 4/S6 0/14/96 

187 ugfL 146 uglL 25 
10.6 ugfL 10.8 ug/L 2 
1440 ugfL 1170 ugfL 21 
2.9 ug/L 2.ou ug/L Not calculable 

2.3U ug/L 2.4 ugfL Not calculable 
4.0 ugfL 2.4 ug/L 50 
194 ugfL 175 ugfL 10 
0.80 uglL 0.50 ug/L 46 
322 ug/L 296 uglL -5 
33.1 ugfL 32.9 UgfL 0.6 
522 ug/L 316U ugfL Not calculable 

5350 UgfL 5380 ug/L 0.6 
2.0 ug/L 1.5 uglL 29 
176 ugfL 170 ug/L 1 
1.6 ug/L 4.2 ugfL 90 

- 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF026 

h’FO27 

NF027 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromwm 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 
Cobalt 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Client ID 

Laboratory ID 

Collection Date 

Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium 
Iron - 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

lnorganrc Analytes 

16GOO403 
RB960020 

a/1 6f96 

276 uglL 
1 .o ug!L 

26.6 uglL 
31 IO ugfL 
2.3 ug/L 

l.lU uglL 
1370 ug/L 
4.0 uglL 

1320 uglL 
41.3 uglL 
540 ug/L 

2570 uglL 
2.2 UgfL 
103 uglL 
2.9 ugfL 

16G00501 

RCOl6009 

8121 f96 

12.6 ug/L 
IO uglL 

239 ug/L. 
3.2 uglL 
9.2 ugfL 
276 ug/L 
1 .ou uglL 
1550 UgfL 
2.6 ugfL 

09G00301 
RCOl6019 

6123lS6 

407 uglL 
8.6U uglL 
2.6 uglL 

27.1 ug/L 
15300 ugfL 

4.0 uglL 
173 uglL 

0.5ou ugfL 
156 ug/L 
i .5 UgfL 

2390 UgfL 
2070 ugfL 
16.4 ugtL 
14.6 ug/L 

16G00403D 
RB960021 

6/l 6f96 

290 uglL 
0.5ou ug/L 
27.5 uglL 
3300 ug/L 
2.9 ug/L 
1.3 ug/L 
879 ugfL 
2.7 ug/L 
987 uglL 
33.5 ug/L 
713 ugfL 

2590 UgfL 
1.2u UgfL 
945 ugfL 
1.6 ugfL 

16G00501 D 
UC016013 

6121 P6 

16.7 ug/L 
10 ugfL 

234 uglL 
2.3U ug/L 
5.3 UgfL 
261 ugfL 
2.1 ugfL 

1450 ugfL 
1.6 ug/L 

09G00301 D 

UC01 6020 
6/23/96 

372 uglL 
9.3 uglL 
2.8 uglL 

25.8 uglL 
14600 ugfL 

2.4 ug/L 
140 uglL 

0.60 ugfL 
t 60 ugfL 
1.7 ug/L 

2010 UgfL 
1950 ugfL 
14.3 uglL 
1.2 uglL 

RPD 

4 
Not calculable 

4 
6 

23 
Not calculable 

44 
39 
29 
21 
28 
0.8 

Not calculable 
161 
58 

28 

0 
2 

Not calculable 
54 
6 

Not calculable 
7 

48 

9 
Not calculable 

7 

5 

5 

50 
16 

Not calculable 
1 

12 
17 

6 

14 
170 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation. Phase IIB 
NAS Whiting Field, Milton Florida 

SDG lnorganrc Analytes RPD 

NF028 Client ID 

Laboratory ID 

Collection Date 

12GOOlOl 12GOOlOl D 

RC044012 RC644017 
8f27f96 a/27/96 

WFO28 

NF029 

Alumrnum 
Barium 
Calcium 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

14.0 ug!L 
14.5 ug/L 
1840 ug/L 
0.60 ugfL 
320 ug/L 
1 .ou uglL 
2220 ugfL 
2310 ug/L 
0.70 ug/L 

6.7 ug/L 
I .8U uglL 

11 GO0201 
UC04401 1 

Sf28f96 

2770 ugfL 
1.7 UgfL 

50.3 ugfL 
0.40 ug/L 

35400 ugfL 
20.4 uglL 
2.0 uglL 
232 ug/L 

0.5ou ugfL 
388 ugfL 
2.2 ugfL 

12900 UglL 
3420 uglL 
11 .o uglL 
3.4 ug/L 

1.5u ugfL 

14GOOlOl 
RC092007 

9/l 1 fQ6 

15.1 ug!L 
14.5 ugfL 
1870 ug/L 

0.5ou ug/L 
327 ug/L 
1.4 UglL 

2290 ugfL 
2360 ugfL 

0.6OU ugfL 
5.5 uglL 
2.1 ug/L 

11 GO0201 D 
RC04401 a 

6/28f96 

2320 uglL 
2.0 ugfL 

51.6 ugfL 
0.3ou ugfL 
41800 UgfL 
19.2 ugfL 
3.1 uglL 
337 uglL 
0.90 ug/L 
538 UgfL 
4.8 ug/L 

9610 ugfL 
2950 uglL 
11 .o uglL 
24.3 ug/L 
3.3 ugfL 

14GOOlOl D 

RC092009 
9/l 1 I96 

8 
0 
2 

Not calculable 
2 

Not calculable 
3 
2 

Not calculable 
20 

Not calculable 

18 
16 
3 

Not calculable 
17 
6 

43 
37 

Not calculable 
32 
74 
29 
15 
0 

151 
Not calculable 

Aluminum 33.1 ugfL 26.5 ugfL 22 
Arsenic 0.50 uglL 0.5ou ugfL Not calculable 
Barium 22.3 ugfL 22.3 ugfL 0 
Calcium - 3060 ugfL 2070 ugfL 6 
Iron 22.0 ug/L 27.3 ugfL 22 
Lead 1.3 uglL 0.80 ugfL 40 
Magnesium 702 ug/L 691 ug/L 2 
Manganese 1.9 ugfL 1.9 uglL 0 
Mercury 0.12 ugfL 0.1 ou ug/L Not calculable 
Sodium 1590 uglL 1570 ug/L 1 
Vanadium 1.2u ugfL t .4 UgfL Not calculable 
Zinc 89.5 ugfL 96.8 ug/L 8 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Mllton Florida 

Not calculable 

Not calculable 

Not calculable 

Not calculable 
Not calculable 
Not calculable 

Not calculable 
Not calculable 

Not calculable 
Not calculable 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

q lnorganrc Analytes 

WI31 Client ID 33GOO301 
Laboratory ID MB958006 

Collection Date g/27/36 

Alumrnum 156 
Antimony 3.5 
Barium 59.3 
Calcium 2230 
Chromrum 0.88 
coban 0.70 
Iron 107 
Magnesium 1750 
Manganese 21.2 
Potassium 31 .a 
Sodium 5370 
Thallium 2.9 
Vanadium 1 .o 
Zinc 7.4 

YFO32 Client ID 29GOO501 
Laboratory ID MC01 1007 
Collection Date 1 O/2/96 

Barium 89.7 uglL 
Beryllium 0.14 uglL 
Calcium 1580 ug/L 
Chromium 2.1 ugfL 
coban 0.94 ug/L 
Copper 2.7 ugfL 
Magnesium 2500 ug/L 
Manganese 8.4 ugfL 
Mercury 0.04 ugfL 
Sodium 5040 uglL 
Zinc 5.1 ug/L 
Cyanide 1 .o ugfL 

k’FO33 Client ID 66GOO201 
Laboratory ID MC1 18002 
Collection Date 1 O/9/96 

Barium 20.8 ugfL 
Calcium 3250 ug/L 
Chromium 0.75 ugfL 
Copper 1.7u uglL 
Iron - 73.8 ugfL 
Magnesium 456 ug/L 
Manganese 3.4 ug/L 
Mercury 0.03 UgfL 
Potassium 648 ug/L 
Sodium 3040 ug/L 
Zinc 3.6 uglL 

RPD 

33600301 D 

MB958007 

g/27/96 

98.7 45 
3.4u Not calculable 
59.9 1 
2230 0 
0.34u Not calculable 
0.49 35 
50.6 72 
1760 0.6 
21.5 1 
1040 188 
5550 3 
3.4 16 

0.58U Not calculable 
7.2 3 

29600601 D 

MC01 1008 
1012P6 

84.2 ug/L 6 
0.19 UgfL 30 
1470 UgfL 7 
2.8 ug/L 29 

0.98 ug/L 4 
4.4 UgfL 48 

2320 ugfL 7 
8.0 ugfL 5 

0.04 UgfL 0 
5030 UgfL 0.2 
3.8 UgfL 29 
1.2 ugfL 18 

66G00201 D 

MC1 18003 
1 OfSf96 

20.7 ugfL 0.5 
3100 ugfL 5 
0.44 ugfL 52 
2.7 ugfL Not calculable 

31.8U ug/L Not calculable 
457 ugfL 0.2 
3.2 ug/L 6 

0.03 UgfL 0 
1920 ug/L 99 
3020 ugfL 0.7 
6.0 uglL 50 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

Am34 Client ID 

Laboratory ID 

Collection Date 

30G00301 3OGOO301 D 

MC1 53005 MC1 53008 
1 Of1 6f96 1 O/l 6196 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Potassium 
Sodium 
Zinc 

28.0 ug/L 27.8 ug/L 0.7 
0.20 ug!L 0.13u ug/L Not calculable 
1530 ug/L 1480 ug/L 3 
11 .o ugfL 3.2 ug/L 110 
626 ug/L 634 uglL 1 
3.8 ugfL 2.4 uglL 45 
642 ug/L 650 uglL 1 
20.7 ugfL 21 .o uglL 1 
0.04 uglL 0.05 ugfL 22 
1880 ug/L 2680 ug/L 35 
4600 ug/L 4490 ug/L 2 
5.5 uglL 4.4 UgfL 22 

NF035 Client ID 

Laboratory ID 

Collection Date 

66G01701 66601701 D 

MC214005 MC21 4007 
1 O/23/96 1 O/23/96 

VFO36 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Selenium 
Sodium 
Zinc 

Client ID 
Laboratory ID 

Collection Date 

24.3 ug/L 
10.2 uglL 
766 ugfL 
I .7u ugtL 
343 ugfL 
2.ou UgfL 
320 ugfL 
4.2 uglL 

0.03 uglL 
4.0 ug/L 

7660 uglL 
2.5 uglL 

54GOOlOl 
MC262004 

1 Of3OfQ6 

30.9 ugfL 
10.7 uglL 
816 ug/L 
22.5 ugfL 
348 ug/L 
2.6 ugfL 
324 ug/L 
5.4 ugfL 

0.03 ug/L 
3.9U ug/L 
7790 ugfL 
26.3 ugfL 

54GOOlOl D 
MC262008 

I Of3OfQ6 

24 
5 
6 

Not calculable 
1 

Not calculable 
1 

25 
0 

Not calculable 
2 

165 

Aluminum 87.6 ug/L 91.6.ugfL 4 
Barium 75.2 ug/L 74.3 ugfL 1 
Beryllium 0.18 ug/L 0.18 ugfL 0 
Calcium 1680 uglL 1660 ugfL 1 
Chromium 1.2 ugfL 1 .o uglL 2 
Cobalt 0.90 ug/L 1.4 ugfL 43 

Magnesium 1950 ugfL 1920 uglL 2 
Manganese 13.9 uglL 12.9 ug/L 7 
Mercury 0.02 ug/L O.OlU ugfL Not calculable 
Potassium 2410 q/L 2530 ug/L 5 
Sodium . 21 IO uglL 2070 ugfL 2 
Zinc 4.5 ug/L 3.5 ug/L 25 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

VFW1 Client ID 35GOOlOl 35GOOlOl D 

Laboratory ID MD906004 MD906005 
Collection Date 6/I 1 t97 6/l 1197 

Aluminum 47.0 ug!L 45.2 ug/L 6 
Banum 78.8 ug!L 79.0 ug/L 0.2 
Calcium 3150 ug/L 3240 ug/L 3 
Copper 8.2 ug/L 6.8 ug/L 19 
Iron 15.9 ug/L 19.0 ug/L 18 
Lead 1.7 ug/L 0.93u ug/L Not calculable 
Magnesium 2340 ug!L 2370 ug!L 1 
Manganese 28.7 ug/L 28.9 uglL 0.7 
Sodium 4330 uglL 4430 ug/L 2 
Thallium 1.9 ug/L 0.89U uglL Not calculable 
Zinc 12.1 ug/L 130 q/L 166 
Cyanide ND ND 

VFO41 Client ID 35600202 35G00202D 

Laboratory ID MD950002 MD950003 

Collection Date 6/l 5i97 6/l 5P7 

Aluminum 85.0 ug/L 50.7 uglL 25 
Barium 24.8 uglL 25.3 ug/L 2 
Calcium 973 uglL 1030 ug/L 6 
Copper 5.6 ug/L 3.5 uglL 46 
Iron 180 ug/L 196 ug/L 8 
Lead 0.93u ug/L 1.9 ug/L Not calculable 
Magnesium 813 ugfL 819 uglL 0.7 
Manganese 9.5 ug/L 9.3 ug/L 2 
Selenium 1.8U ug/L 2.6 uglL Not calculable 
Sodium 20900 ug/L 21700 uglL 4 
Thallium 1 .o uglL 0.89U ugfL Not calculable 
Zinc 18.7 ug/L 15.4 uglL 19 
Cyanide ND ND 

VFW5 Client ID OWG00502 OWG00502D 

Laboratory ID ME149004 ME149005 

Collection Date 7/a/97 7/a/97 

Aluminum 175 ug/L 160 ug/L 9 
Barium 7.3 uglL 7.1 ug/L 3 
Calcium 848 ug/L 585 ug/L 10 
Copper 2.9 uglL 4.4 uglL 41 
Iron 106 ug/L 97.1 uglL 9 
Magnesium 308 ug/L 317 ug/L 3 
Manganese 3.3 ug/L 3.5 uglL 6 
Nickel 7.8 ug/L 7.7U ug/L Not calculable 
Sodium 1990 ug/L 2080 uglL 3 
Zinc 4.5 ug/L 4.7 ug/L 4 
Cyanide ND ND 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG lnorgamc Analytes RPC 

WFO45 Client ID 
Laboratory ID 

Collection Date 

Alummum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 
Cyanide 

OWG00302 
ME1 90002 

7/l 0137 

31.5 ug/L 
10.2 uglL 
480 q/L 
83.3 uglL 
1.9 ug/L 
286 ug/L 
3.0 ug/L 

1670 uglL 
3.4 ug/L 

ND 

OWG00302D 
ME1 90003 

7/l O/97 

16.6U ug/L 
10.5 ug/L 
454 ug/L 
51.1 ug/L 
1.2u ug/L 
300 ug/L 
3.0 ug/L 

1670 ug/L 
3.8 uglL 

ND 

Not calculable 
3 
1 

48 
Not calculable ’ 

5 
0 
0 

11 

NFo46 

rrVFO47 

INFO51 

Client ID 31 GO01 01 31 GO01 01 D 

Laboratory ID ME241 003 ME241 004 
Collection Date 7/l 5p7 7/I 5p7 

Aluminum 98.0 uglL 91.1 ug/L 
Barium 22.6 ug/L 22.5 q/L 
Calcium 857 ug/L 851 uglL 
Copper 1.3u q/L 1.4 UglL 
iron 120 ug/L 103 uglL 
Magnesium 662 ug/L 675 uglL 
Manganese 9.7 uglL 9.9 ug/L 
Potassium 1910 ug/L 2200 ug/L 
Sodium 1760 ug/L 1890 uglL 
Vanadium 1.8 ug/L 1.7u uglL 
Zinc 3.5 uglL 9.8 ug/L 
Cyanide ND ND 

Client ID 39wo34 39W034D 

Laboratory ID ME243005 ME243006 

Collection Date 7/l 5/97 7/l 5/97 

Aluminum 94.0 ug/L 76.3 uglL 
Barium 22.9 ug/L 22.8 ug/L 
Calcium 1030 ugJL 1010 ug/L 
Copper 8.2 ug/L 1.3u uglL 
Iron 747 UglL 751 ug/L 
Magnesium 871 uglL 854 uglL 
Manganese 12.5 ug/L 12.6 uglL 
Sodium 2210 uglL 2090 uglL 
Zinc - 14.7 ug/L 3.0 uglL 

Client ID 16G00101 16GOOlOl D 
Laboratory ID ME340009 ME34001 0 
Collection Date 7/24/97 7/24P7 

Barium 20.5 ug/L 20.7 uglL 
Calcium 514 UgfL 520 uglL 
Copper 1.7 ug/L 1.7 uglL 
Iron 11.2 ug/L 14.7 ugfL 
Magnesium 617 uglL 623 uglL 

Manganese 3.2 uglL 3.0 uglL 
Sodium 2130 uglL 2110 ug/L 
Zinc 3.2 ug/L 8.2 uglL 

5 

0.4 

0.7 
Not calculable 

15 
2 

2 
15 
7 

Not calculable 
95 

21 
0.4 

2 
Not calculable 

0.5 

2 

0.8 

8 

132 

1 
1 
0 

27 
1 

6 

1 
88 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

SDG Inorganic Anaiytes RPD 

VF053 Client ID 

Laboratory ID 

Collection Date 

15GOO602 1 SG00602D 
ME367004 ME367005 

7127197 7127197 

VF053 

YFOS4 

Aluminum 
Barium 
Calcium 

Chromium 
Iron 
Magnesium 
Manganese 
Sodrum 
Zinc 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Antimony 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Sodium 
Zinc 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Mercury - 
Sodium 
Thallium 
Zinc 

16.6U ug/L 
13.0 ug!L 
676 ug,‘L 
3.3 ug:L 

33.8 ug!L 
504 uglL 
2.3 ug/L 

2870 uglL 
3.1 ug/L 

15GOO703 
ME404003 

7POf97 

43.6 uglL 
17.3u uglL 

6.6 ug/L 
587 ug/L 
IO.6 ug/L 
2.9 uglL 
107 ug/L 

0.93u ugtL 
280 uglL 
6.9 q/L 

10.9 ug/L 
2040 ug/L 

5.2 uglL 

lSG00801 
ME441 002 

a/4/97 

143 uglL 
2.0 uglL 

34.7 uglL 
1870 ug/L 
5.2 ug/L 

4760 uglL 
1370 ug/L 
64.6 ug/L 

0.04u ug/L 
1830 uglL 

0.89U uglL 
8.5 ug/L 

29.9 ug/L 
13.0 ug/L 
675 ug/L 
4.2 uglL 

92.6 ug/L 
490 ug!L 
2.7 ug/L 

2740 ug/L 
3.4 uglL 

lSG00703D 
ME404004 

7POt97 

108 ug/L 
21.2 uglL 
6.2 uglL 
549 ug/L 
13.4 ug/L 
4.5 Ug/L 
115 ug/L 
5.1 uglL 
286 ug/L 
6.5 ug/L 

20.3 ug/L 
1820 ugfL 
8.1 uglL 

15600801 D 

ME441 003 

814197 

I16 uglL 
1 .l u ug/L 
37.3 ug/L 
2010 uglL 
2.6 ug/L 

4940 UgjL 
1470 ug/L 
91.4 ug/L 
0.07 uglL 
1980 ug/L 
0.90 ug/L 
8.6 UglL 

Not calculable 
0 

0.1 
24 
93 

3 

16 
5 
9 

14 
Not calculable 

8 
7 

23 
43 

7 

Not calculable 
5 

6 

60 
11 
16 

21 
Not calculable 

7 

7 
67 

4 

7 
8 

Not calculable 
7 

Not calculable 
25 
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Table XII 
Summary of Analytes Exceeding instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Initial Calibration Continuing Qualifier 

r Calibration %R 

WF022 All Metals 
Cyanide I None 

None 

I None 
None 

WF023 
I 

All Metals 
Cyanide 

WF024 

WF025 

WF026 

WF027 

All 

All 

All 

All 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

None 
None 

None 
None 

None 
None 

None 
None 

WI=028 All Metals 
Cyanide I 

None 
None 

WF029 

W030 

WF031 

WFO31 B 

All 

All 

All 

All 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metal: 
Cyanide 

None 
None 

None 
None 

None 
None 

None 
None 

WF032 All Metals 
Cyanide 

None 
None 

WF033 All Metals 
Cyanide 

None 
None 

WFO34 
I 

All 

WF035 All - 

WF036 1 All 

WFo37 
I 

All 

WFo41 
I 

All 

WFo45 
I 

All 

WFO46 All 

WFw7 I All 

wFo61 All 

Metals 
Cyanide 

Metals 
Cyanide 

None 
None 

None 
None 

Metals 
Cyanide 

Metals 
Cyamde 

None 
None 

None 
None 

Metals 
Cvanide I- 

Metals 
Cyanide 

I 
None 
NCWIP 

I 
None 
N0fle 

Metals 
Cyanide 

Metals 

Metals 

None 
None 

None 

NMID 

i, 

=;r 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 WF 
1 

A-l 12 



Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Initial Calibration Continuing Qualifier 
r Calibration %R 

wFo53 All Metals None 

wFo54 All Metals None 

Notes: r = correlation coefficient for initial calibrations 

I/ 

OAR E percent recovery for contrnutng calibrattons 

J= the analyte was posihvely identified: the associated numerical value is the approximate concentration of the 
analyte In the sample because CC criteria were not met (validation ‘J’). 

II 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate; 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample resutts are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

A-113 



Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Sol1 Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

WF022 Alummum 
Iron 
Lead 
Sodium 
Zinc 

Analyte Concentration 

6.240 uglL 
12.320 ug/L 
0.500 ug/L 

38.890 ug/L 
3.660 uglL 

Associated Sampler 

All samples in SDG WF022 

WF023 

WF024 

WFO25 

NFO26 

Arsenic -0.500 uglL 
Iron 5.980 ug/L 
Lead 1.200 ug/L 
Sodlum 34.400 uglL 
Zinc 1.200 ugfL 

Aluminum 10.600 uglL 
Iron 13.190 q/L 
Lead 0.500 ug/L 
Sodium 37.550 ug/L 

Aluminum 13.650 ug/L 
Beryllium -0.320 uglL 
Iron 7.390 ug/L 
Selenium 0.650 ug/L 
Zinc 1.610 ug/L 

Aluminum 17.380 ug/L 
Calcium 119.520 ug/L 
Iron 10.060 ug/L 
Magnesium 22.940 q/L 
Mercury 0.140 ug/L 
Sodium 41.280 ug/L 
Zinc 2.510 ug/L 

All samples in SDG WFO23 

All samples in SDG WFO24 

All samples in SDG WF025 

All samples in SDG WFO26 

NFO27 

Mercury 

Aluminum 
Antimony 
Arsenic 
Calcium 
Sodium 
Vanadium 

0.20 uglL 

18.000 ug/L 
9.280 uglL 
0.500 uglL 

94.550 ug/L 
28.990 ugfL 
1.280 uglL 

All samples in SDG WF026 

All samples in SDG WF027 

WF026 

Mercury 

Aluminum 
Antimony 
Calcium 
Magnesium 
Mercury 
Potassium 
Sodium 
Zinc 

0.21 llg/L 

51.600 ug/L 
-10.930 ug/L 
113.470 uglL 
45.540 uglL 
0.140 ug/L 

498.120 ug/L 
43.870 ug/L 
1.230 q/L 

All samples in SDG WF027 

All samples in SDG WF028 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

YF029 

VFO30 

‘IF03 1 

Analyte Concentration Associated Samples 

Aluminum 10.6 ug!L All samples rn SDG WF029 
Barium 3.0 ug!L 
Cobalt 2.7 ug/L 
Iron 21.4 uglL 
Vanadium 1.4 UglL 

Cobalt 2.7 ug/L All samples in SDG WFO29 
Vanadium 1.6 uglL 

Mercury -0.1 ug/L All samples in SDG WFO29 

Iron 5.3 ug/L All samples in SDG WF029 
Vanadium 1.6 uglL 

Calcium 153.810 ug/L All samples in SDG WF029 
Cobalt 2.390 ug/L 
Iron 11.590 ug/L 
Sodium 37.260 uglL 
Zrnc 1.630 uglL 

Calcium 59.580 uglL All samples in SDG WFO30 
Iron 6.080 ug/L 
Sodium 54.620 uglL 

Mercury 0.030 uglL All samples in SDG WF031 
Potassium -617.8 ug,‘L 
Silver -1.2 uglL 
Thallium 3.3 ug/L 

Mercury 0.947 uglL All samples in SDG WFO31 
Potassium 34.4 UglL 
Silver -1.6 ug/L 
Thallium 3.7 ug/L 

Mercury 0.055 ug/L All samples in SDG WFO31 
Potassium 542.9 ug/L 
Silver -1.4 uglL 

Mercury 0.070 ug/L All samples in SDG WFO31 
Potassium -21.4 ug/L 
Silver -1.3 uglL 
Thallium 3.5 ug/L 

Mercury 0.047 ug/L All samples in SDG MO31 
Potassium -411.210 ug/L 

Mercury 0.085 uglL All samples in SDG WF031 
Potassium ’ 955.8 uglL 
Silver -2.5 ug/L 
Thallium 3.2 uglL 

Mercury 0.127 uglL All samples in SDG WF031 

Mercury 0.130 uglL All samples in SDG WPO31 

Mercury -0.030 uglL All samples in SDG WI%31 
Potassium -335.53 UglL 
Silver -1.420 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

wO31 cont. Arsenic 
Chromium 
Mercury 
Potassium 
Thallium 
Vanadium 

-6.4 ugfi 
-0.4 UglL 

0.034 ug/L 
171 .o uglL 

5.1 ugfL 
1.4 ugtL 

All samples in SDG WF031 

Mercury 
Potassium 
Silver 
Thallium 
Vanadium 

0.016 ug/L 
342.4 ug/L 
-1.2 ug/L 
5.2 ug/L 
0.0 uglL 

All samples in SDG WI%31 

Chromium 
Mercury 
Potassium 
Thallium 
Vanadium 

-0.7 uglL 
0.011 uglL 
308.7 ug/L 

6.2 ug/L 
0.7 uglL 

All samples in SDG WF031 

Barium 
Chromium 
Mercury 
Potassium 
Thallium 

-0.2 ug/L 
-0.6 uglL 

-0.021 uglL 
377.6 uglL 

7.2 ug/L 

All samples in SDG WFO31 

Mercury 

Arsenic 
Barium 
Chromium 
Mercury 
Nickel 
Potassium 
Thallium 
Vanadium 

0.014 uglL 

-6.7 ug/L 
-0.2 ug/L 
-0.8 ug/L 

-0.032 ugtL 
-1.4 ugtL 

441.5 UgtL 
5.7 uglL 
0.6 uglL 

All samples in SDG WFO31 

All samples in SDG WFO31 

NF031 B Copper 604 ug/L All samples in SDG WF031 B 

Aluminum 
Barium 
Copper 
Manganese 

Barium 
Copper 
Iron 
Mercury 
Nickel 
Sodium 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

-19.5 ug/L 
0.4 ug/L 
4.4 uglL 
0.4 ug/L 

0.4 ugfL 
6.6 uglL 
3.5 uglL 
0.0 ugtL 
9.5 ug/L 
10.6 ug/L 

25.130 ug/L 
-0.830 ugtL 

129.890 ug/L 

8.310 ug/L 
8.660 ug/L 

25.430 ug/L 
0.490 ug/L 
2.970 ug/L 

04.450 ugtL 
2.060 ug/L 
3.100 uglL 
-0.961 ug/L 

All samples in SDG WF031 B 

All samples in SDG WF031 B 

All samples in SDG WF031 B 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF032 Copper 
Manganese 
Mercury 
Potassium 

4.5 ug/L 
0.5 ug/L 

0.0242 ug!L 
-1595.0 uglL 

All samples in SDG WF032 

Beryllium 
Cobalt 
Copper 
Manganese 
Mercury 
Sodium 

0.2 ug/L 
0.3 ug/L 
5.5 uglL 
0.7 ug/L 

0.0265 ugfL 
17.3 uglL 

All samples in SDG WFO32 

Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Sodrum 

0.2 uglL 
4.9 UgtL 
0.6 ug/L 

0.0255 uglL 
1914.0 uglL 

11.6 ugtL 

All samples in SDG WPO32 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

0.2 ugtL 
5.6 ugtL 
0.6 ugtL 

-0.0178 ugtL 
17.4 ugtL 

All samples in SDG MO32 

Barium 
Chromium 

Copper 
Manganese 
Mercury 
Sodium 
Zinc 

1.210 ug/L 
2.750 ugtL 
3.390 ugtL 
0.410 ugtL 
0.015 UgtL 

856.490 ugtL 
2.310 ugtL 

All samples in SDG WFO32 

Barium 
Beryllium 
coban 

Copper 
Manganese 

0.3 ugtL 
0.1 ugtL 
0.4 ugtL 
5.8 UgtL 
0.2 ugtL 

All samples in SDG WPO32 

Barium 
Beryllium 
Copper 
Manganese 

Mercury 
Nickel 
Sodium 

0.3 ugtL 
0.1 ugtL 

5.8 UgtL 
0.4 ugtL 

-0.0074 ugtL 
2.0 ugtL 
11.5 uglL 

All samples in SDG WFO32 

Barium 
Beryllium 
Copper 
Manganese 
Thallium 

0.2 ugtL 
0.1 UgtL 
5.6 ug/L 
0.5 ugtL 
2.6 uglL 

All samples in SDG WF032 

Barium 
Beryllium 
cobalt 
Copper 
Manganese 
Nickel 
Thallium 

0.3 ug/L 
0.3 UgtL 
0.6 uglL 
7.0 uglL 
0.8 UgtL 
1.4 ugtL 
4.3 uglL 

All samples in SDG WFO32 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Inorganic Analyteo 

SDG Analyte Concentration Associated Samples 

NFO32 cont. Alummum 
Antimony 
Barium 
Cadmium 
Calcium 
Coban 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

107.660 ug/L 
4.320 ug!L 
1.760 ug!L 
1.660 ug/L 

105.640 uglL 
0.430 ug/L 

12.450 ug/L 
54.350 ug/L 
103.090 ugtL 

0.260 ugtL 
154.770 uglL 

9.120 uglL 

All samples In SDG WF032 

YFO33 

Antimony 
Barium 
Beryllium 
Copper 
Manganese 

Sodium 

Barium 
Beryllium 
coban 
Copper 
Manganese 
Mercury 
Potassium 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Thallium 

Barium 
Beryllium 
Coban 
Copper 
Manganese 
Potassium 
Thallium 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

4.3 ugtL 
0.4 ugtL 
0.3 ug/L 
5.2 ug/L 
0.6 ugfL 

10.2 uglL 

0.3 uglL 
0.1 UglL 
0.4 ug/L 
5.8 ug/L 
0.2 UgtL 

0.07 uglL 
-1595.8 ug/L 

0.3 ug/L 
0.1 ug/L 
5.8 UgtL 

0.4 ugtL 
0.04 uglL 

655.4 ug/L 

0.2 ugtL 
0.1 ugtL 
5.6 ugtL 
0.5 ugtL 

0.05 ugtL 

1914.8 UgtL 

2.6 ug/L 

0.3 ug/L 
0.3 ugfL 
0.6 ug/L 
7.0 ug/L 
0.8 ugfL 

425.8 UgtL 

4.3 uglL 

164.460 ug/L 
1.220 uglL 

107.040 ug/L 
2.900 ugfL 

33.430 ugfL 
62.790 uglL 
0.330 ug/L 

1602.780 q/L 
221.450 ug/L 

1.660 ug/L 

All samples in SDG WFO32 

All samples in SDG WFCX32 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG wFO33 

All samples in SDG wFO33 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

NFO-33 cont. Mercury 0.06 ug.‘L All samples in SDG WFo33 

Banum 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

0.4 UglL 
0.3 ugiL 
5.2 ugtL 
0.6 ug/L 

0.05 ug/L 
163.8 uglL 

All samples In SDG WFO33 

Antrmony 
Barium 
Copper 
Manganese 
Potassium 
Sodrum 
Zinc 

Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Manganese 
Potassium 
Thallium 
Vanadium 

4.810 ug/L 
0.460 ug/L 
2.870 ugtL 
0.330 ugtL 

509.990 ug/L 
137.200 ug/L 

3.200 ugtL 

0.8 ugtL 
0.6 ugtL 
0.8 UgtL 
0.9 uglL 
1.1 ug/L 
1 .o ug/L 

1734.0 UgtL 
2.4 ugtL 
1.1 ug/L 

All samples in SDG WF033 

All samples rn SDG WF033 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallium 
Vanadrum 

1.2 ug/L 
0.8 uglL 
0.9 ug/L 
1.2 uglL 
1.1 ugtL 
1.3 UglL 

1605.5 uglL 
3.4 UgtL 
i .a ugtL 

All samples in SDG WF033 

Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Manganese 
Potassium 
Thallium 
Vanadium 

1.1 ug/L 
0.8 ug/L 
0.8 ugtL 
1.1 ugtL 
1.1 ug/L 
1.2 ug/L 

768.8 ugtL 
3.2 ugtL 
1.7 ug/L 

All samples in SDG WF033 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 

Potassium 

Vanadium 

0.7 uglL 
0.7 ugtL 
0.6 ug/L 
0.9 uglL 
0.8 ugtL 
1 .o ugtL 

314.6 ugtL 
1.2 ugtL 

All samples in SDG WFO33 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Inorganic Analytos 

SDG Analyte Concentration Associated Samples 

fVFO33 cont. Barium 1 .o IJgiL All samples in SDC WF033 
Beryllium 0.6 UglL 
Cadmium 0.6 ug:L 
Chromium 0.9 uglL 
coban 1 .o uglL 
Manganese 1 .o uglL 
Potassium 684.9 ug/L 
Thallium 2.2 ug/L 
Vanadium 1.2 ug/L 

Barium 0.9 uglL All samples in SDG WF033 
Beryllium 0.7 ug/L 
Cadmium 0.7 ug/L 
Chromium 0.9 ug/L 
coban 1 .o ug/L 
Manganese I .o ug/L 

Potassium 722.1 ugfL 
Thallium 3.4 ug/L 
Vanadium 1.2 uglL 

tvFO34 Copper 5.8 ug/L All samples in SDG WPO34 
Mercury 0.023 UglL 

Copper 5.8 ug/L All samples in SDG WF034 
Manganese 0.4 ug/L 
Mercury 0.017 ug/L 

Beryllium 0.1 q/L All samples in SDG WPO34 

Copper 5.8 uglL 
Manganese 0.5 ug/L 
Mercury 0.030 uglL 

Beryllium 0.3 uglL All samples in SDG WPO34 
Copper 7.0 uglL 
Manganese 0.8 ugfL 

Mercury 0.042 uglL 
Sodium 10.2 ug/L 

Barium 0.460 ugfL 66602001 
Copper 2.870 ug/L 66600302 
Sodium 137.200 ug/L 66GOt 801 
Zinc 3.200 uglL 3OGoO301 
Cyanide -1.327 ug/L 30GOO401 

66R02201 
30G00301 D 

Mercury 

Beryllium 
Copper 
Manganese 

Mercury 

Mercury 

Mercury 

0.024 ug/L 

0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

0.026 q/L 

0.040 ug/L 

0.033 ug/L 

All samples in SDG WFO34 

All samples in SDG WF034 

All samples in SDG WPO34 

All samples in SDG wFO34 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WFO34 cont. Arsenic 
Barium 
Beryllium 
Calcium 

Copper 
Lead 
Manganese 
Selenium 
Sodium 
Zinc 

-13.610 ug/L 66GOllOl 
1.700 ug/L 66G01301 

-0.710 ug/L 66600501 
108.610 uglL 66600501 F 

1.700 uglL 
-8.620 ug/L 
0.790 ug/L 

10.810 ug/L 
70.400 ug/L 
3.200 ug/L 

Beryllium 
Silver 
Sodium 

0.2 ug/L 
3.3 ug/L 

11.9 ug/L 

All samples in SDG WF034 

Beryllium 
Manganese 
Silver 
Sodium 

0.2 ug/L 
0.4 ug/L 
2.2 ug/L 

12.2 ug/L 

All samples in SDG WF034 

Beryllium 
Copper 
Manganese 
Sodium 

0.5 ug/L 
1.9 ug/L 
0.6 ug/L 

20.D ug/L 

All samples in SDG WF034 

Beryllium 
Silver 
Sodium 

0.1 ug/L 
2.6 ug/L 

17.3 ug/L 

All samples in SDG WFO34 

Beryllium 
Manganese 
Sodium 

0.2 ug/L 
0.4 ug/L 
9.7 ug/L 

All samples in SDG WFO34 

NFO35 Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

0.8 ug/L 
0.6 uglL 
1 .o ug/L 

0.0239 uglL 
2.4 ug/L 

All samples in SDG WF035 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

1.2 ug/L 
0.8 uglL 
1.3 ug/L 

0.0256 uglL 
3.4 uglL 

All samples in SDG WF035 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

1.1 ug/L 
0.8 uglL 
1.2 uglL 

0.0401 uglL 
3.2 uglL 

All samples in SDG WFO35 

Barium 
Beryllium 
Manganese 

Mercury 

0.7 ug/L 
0.7 UglL 
1 .o ug/L 

0.334 ug/L 

All samples in SDG WF035 

Aluminum 
Barium 
Iron 
Manganese 
Sodium 
Zinc 

101.120 ug/L 
0.410 ug/L 

56.400 q/L 
0.430 UglL 

152.450 q/L 
2.190 ug/L 

All samples in SDG WF035 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

NFO35 cont. 

Analyte Concentration Associated Samples 

Banum 1 .o ug/L All samples tn SDG WF035 
Beryllium 0.6 ug!L 
Manganese 1 .o ug!L 
Mercury 0.0250 uglL 
Thallium 2.2 ug/L 

Barium 0.9 ug/L All samples in SDG WF035 
Beryllium 0.7 uglL 
Manganese 1 .o uglL 
Thallium 3.4 ugJL 

h’FO36 

Barium 0.570 ug/L 
Beryllium -0.910 lJg/L 
Calcium 109.820 ug/L 
Copper 5.470 uglL 
Manganese 0.720 ug/L 
Zinc 4.400 ug/L 

Manganese 0.6 ug/L 

Manganese 0.4 ug/L 

Barium 0.4 ug/L 
Beryllrum -0.2 ug/L 
Manganese 0.6 q/L 

Beryllium -0.2 UglL 
Manganese 0.6 ugtL 

Beryllium -0.2 ug/L 
Manganese 0.4 ug/L 

Aluminum 17.7 q/L 
Barium 0.8 uglL 
Beryllium 0.6 uglL 
Cadmium 0.8 uglL 
Chromium 0.9 ugiL 
Cobatt 1.1 uglL 
Manganese 1 .o uglL 
Mercury 0.0265 ug/L 
Thallium 2.4 ug/L 
Vanadium 1.1 uglL 

Aluminum 18.4 uglL 
Barium 1.2 ug/L 
Beryllium 0.8 ug/L 
Cadmium 
Chromium ’ 

0.9 ug/L 
1.2 uglL 

Coban 1.1 ug/L 
Manganese 1.3 ug/L 
Mercury 0.0251 uglL 
Thallium 3.4 ug/L 
Vanadium 1.8 ug/L 

All samples in SDG WFO35 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WFO35 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF038 

All samples in SDG WF036 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF036 cont. Aluminum 
Barium 
Beryllrum 
Cadmrum 
Chromium 
coban 
Manganese 
Mercury 
Thallrum 
Vanadium 

14.7 ug!L 
1.1 tlg,L 
0.8 ug/L 
0.8 ugiL 
1.1 UglL 
1.1 ug/L 
1.2 UglL 

0.0165 ug!L 
3.2 ug/L 
1.7 ug/L 

All samples tn SDG WF036 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Mercury 
Vanadium 

0.7 uglL 
0.7 ug/L 
0.8 ug/L 
0.9 ug/L 
0.8 ug/L 
1 .o ug/L 

0.0157 ug/L 
1.2 ug/L 

All samples in SDG WF036 

Aluminum 
Barium 
Chromium 
Manganese 
Mercury 
Potassium 
Cyanide 

63.950 ug/L 
0.730 uglL 
0.490 ug/L 
0.430 ug/L 
0.014 q/L 

1817.440 ug/L 
-1.333 ug/L 

All samples in SDG WI%36 

Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Manganese 
Thallrum 
Vanadium 

1 .o ug/L 
0.6 uglL 
0.6 uglL 
0.9 UgtL 
1 .o uglL 
1 .o ug/L 
2.2 ug/L 
1.2 q/L 

All samples in SDG WF036 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
coban- 
Manganese 
Thallium 
Vanadium 

91.5 UgJL 
0.9 ug/L 
0.7 ug/L 
0.7 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o uglL 
3.4 ug/L 

1.2 uglL 

All samples in SDG WFO36 

NFO37 Copper 

Aluminum 
Barium 

Copper 

Barium 
Copper 

6.4 ug/L 

-19.5 ug/L 
0.4 ug/L 
4.4 ugfL 

0.4 uglL 
6.6 uglL 

All samples in SDG WFO37 

All samples in SDG WF037 

All samples in SDG WF037 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

hfFO37 cont. Barium 

Beryllrum 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

25.130 uglL 
-0.830 ug/L 

129.890 uglL 
8.310 ug/L 
8.680 uglL 

25.430 ug/L 
0.490 ug/L 
2.970 ug/L 

84.450 ug/L 
2.080 ug/L 
3.160 ug/L 
-0.981 uglL 

All samples In SDG WFO37 

NFWI Cyanide 

Barium 

Sodium 
Cyanide 

Barium 
Sodrum 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Sodium 
Thallium 
Zinc 
Cyanide 

Barium 
Chromium 
Copper 
Magnesium 
Silver 
Vanadium 

Copper 
Thallium 
Vanadium 

Cobalt 
Thallium 
Cyanide 

Beryllium 
Calcium 
Iron 
Selenium 
Sodium 
Vanadium 
Zinc 

Selenium 
Thallium 

Lead 
Selenium 
Cyanide 

-0.8 ugfL All samples in SDG WFO41 

0.5 ug/L All samples in SDG WFO41 

12.2 uglL All samples in SDG WFWI 
-0.4 q/L 

0.7 uglL All samples in SDG WFO41 
16.3 ug/L 

-1 ,010 ug/L All samples in SDG WFWl 
133.200 ug/L 
3.740 ug1L 
9.490 uglL 
1.280 uglL 

93.470 uglL 
1.310 ug/L 

19.070 uglL 
-1.002 ug/L 

-0.6 ug/L All samples in SDG WFO41 
-2.9 ug/L 
-1.7 ugJL 

-22.9 uglL 
-2.8 ug/L 

3.0 uglL 

6.4 ug/L All samples in SDG WF641 
1.4 ug/L 
-1.9 ugtL 

8.9 ug/L All samples in SDG WF041 
1.6 uglL 
-0.4 uglL 

-0.830 uglL All samples in SDG WFWI 
105.800 ug/L 

3.860 ug/L 
-3.230 uglL 
15.150 ug/L 
-2.240 ug/L 
0.940 ug/L 

-3.4 uglL All samples in SDG WFO41 
-1.3 ugfL 

1.2 ug/L All samples in SDG WFO41 
-2.6 ug/L 
-0.4 .uglL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

NFO41 cont. 

NFo45 

Analyte Concentration Associated Samples 

Selenwm -3.1 ug/L All samples rn SDG WF041 
Thallium 1.3 ug:L 

Selentum -2.8 ug/L All samples in SDG WFO41 
Cyanide -0.5 ug,L 

Thallium -1 .o uglL All samples in SDG WFO41 
Cyanrde -0.4 UgiL 

Cyanide 0.4 uglL All samples in SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WFWI 

Cyanide 0.4 ug/L All samples in SDC WF041 

Cyanide -0.8 ug/L All samples in SDG WFW5 

Cyanide -0.6 ug/L All samples in SDG WF045 

Manganese 0.4 uglL All samples in SDG WF045 

Vanadium 1.8 ug/L All samples in SDG WFW5 

Beryllium -6.860 ug/L All samples in SDG WFO45 
Calcium 136.80 ug/L 
Iron 5.390 ugtL 
Sodium 32.780 ugfL 
Vanadium -1.730 ug/L 
Zinc 3.340 uglL 
Cyanide -1 .013 ug/L 

Mercury 0.1 ug/L All samples in SDG WFO45 

Cyanide -0.6 ug/L All samples rn SDG WF045 

Thallium 1.1 ug/L All samples in SDG WFO45 
Cyanide -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF045 

Aluminum 17.320 ug/L All samples in SDG WF045 
Barium 0.450 ug/L 
Beryllium -0.550 ug/L 
Calcium 121.820 ug/L 
Iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallrum -1.390 ug/L 
Zinc 2.510 ug/L 
Cyanide -0.899 ug/L 

Beryllium 0.2 ug/L OWGOWOI 
Manganese 0.5 ug/L OWGOO201 
Sodium 17.2 ug/L 

Beryllium 0.2 ug/L OWG00401 
Manganese 0.7 ug/L OWG00201 
Sodium 12.2 ug/L 
Zinc 1 .o uglL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whlting Field, Milton Florida 

Inorganic Analytes 

SDG 

INFO45 cont. 

Analyte Concentration Associated Samples 

Banum 0.9 ug/L OWGOWOt 
Beryllrum 0.5 ug!L OWGOO201 
Chromium 3.0 ug/L 
Manganese 1 .o uglL 
Sodium 19.9 ug/L 
Thallrum 1.2 ug/L 
Vanadium 2.0 ug/L 
Zinc 1.6 ug/L 

Cyanide -0.377 ug/L OWGOWOl 
OWG00201 

Beryllium 
Sodium 

Selenium 

0.2 q/L 0WG00401 
11.0 q/L OWGOO201 

-2.2 ug/L OWGOO401 
OWGOO201 

Thallium -1 .o uglL OWG00401 
OWGOO201 

NFW6 

lvFO47 

Beryllium 0.2 ug/L 
Sodium 17.2 uglL 

Beryllium 0.2 ug/L 
Mercury 0.040 ug/L 
Sodium 12.2 UglL 

Beryllium 0.5 ug/L 
Mercury 0.043 ug/L 
Sodium 19.9 uglL 

Aluminum 17.320 ug/L 
Barium 0.450 uglL 
Beryllium -0.550 ug/L 
Calcium 121.820 ugfL 
Iron 6.770 q/L 
Sodium 45.700 uglL 
Thallium -1.390 ug/L 
Zinc 2.510 ug/L 
Boron -0.377 uglL 

Berylbum 0.2 ug/L 
Sodium 11 .o uglL 

Beryllium 0.2 ug/L 
Manganese 0.5 ug/L 
Mercury 0.1 UglL 
Sodium 17.2 ug/L 

Beryllium 0.2 ugfL 
Manganese 0.7 uglL 
Sodium 12.2 uglL 
Zinc 1 .o uglL 

Barium 0.9 ug/L 
Beryllium 0.5 ug/L 
Chromium 3.0 UglL 
Manganese 1 .o ug/L 
Sodium 19.9 ug/L 
Thallium 1.1 ug/L 
Vanadium 2.0 ug/L 
Zinc 1.6 uglL 

All samples in SDG MC46 

All samples in SDG WFO46 

All samples in SDG WFo46 

All samples in SDG WFO46 

All samples in SDG WF046 

All samples in SDG WF047 

All samples in SDG WFo47 

All samples in SDG WFW7 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

NFO47 cont. Aluminum 
Barium 
Beryllium 
Calckrm 
Iron 
Sodium 
Thallium 
Zinc 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 uglL 
6.770 ug/L 

45.700 ug/L 
-1.390 ug!L 
2.510 ug/L 

All samples rn SDG WFO47 

Beryllium 
Sodium 

0.2 uglL 
11 .o ug/L 

All samples tn SDG WFC47 

Selenium -2.2 ug/L All samples in SDG WFO47 

NFo51 Barium 
Beryllrum 
Chromium 
Copper 
Manganese 
Silver 
Vanadium 

1 .o ug/L 
0.2 uglL 

3.4 uglL 
1.5 uglL 
0.5 ug/L 
2.8 ug/L 
2.4 q/L 

All samples in SDG WF051 

Manganese 

Mercury 
Vanadium 

-0.5 ug/L 
0.04 ug/L 

1.8 uglL 

All samples in SDG WFO51 

Arsenic 
Mercury 
Selenium 

1.1 ug/L 
0.04 ug/L 
-1.9 uglL 

All samples’ in SDG WFO51 

Manganese 
Mercury 

-0.5 uglL 
0.07 ug/L 

All samples in SDG WFO51 

Beryllium 
Calcium 
Iron 
Sodium 
Zinc 

-0.800 ug/L 
140.860 ug/L 

5.470 ug/L 
36.740 ug/L 
1.980 ug/L 

All samples in SDG WFOSI 

Mercury 
Silver 

0.08 ug/L 
-2.4 uglL 

All samples in SDG WFO51 

Aluminum 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Silver 
Sodium 
Vanadium 

Zinc 

16.800 ug/L 
0.800 ug/L 
-0.680 ug/L 

127.440 ug/L 
3.050 ug/L 
2.850 ug/L 
2.120 ug/L 

10.740 q/L 
0.690 ug/L 
3.040 ug/L 

54.160 ug/L 
2.700 uglL 

2.710 ug/L 

All samples in SDG WF051 

Calcium 42.0 ug/L All samples in SDG WFO51 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

YFO51 cont. 

NFo53 

Analyte Concentration Associated Samples 

Barium 0.6 ug/L All samples m SDG WFO51 

Beryllium 0.4 ug/L 
Cobalt 2.6 uglL 

Copper 1.7 uglL 
Manganese 0.9 uglL 
Zinc 1.2 uglL 

Manganese 0.7 uglL All samples in SDG WFO51 

Arsenic -1 .I 30 ug/L All samples in SDG WFO51 

Beryllium -0.720 ug/L 

Calcium 131.080 q/L 
Iron 12.060 uglL 
Zinc 4.540 ug/L 

Lead -1.3 q/L All samples in SDG WFOSI 

Lead -1.4 ug/L All samples in SDG WFQ51 

Magnesium 0.5 q/L 

Lead -1.8 ug/L All samples in SDG WFOSI 

Aluminum 18.640 q/L All samples in SDG WFO51 

Barium 0.490 llg/L 
Beryllium -0.760 ug/L 
Calcium 134.210 uglL 

Chromium 3.850 q/L 
Iron 35.410 q/L 
Manganese 0.500 ug/L 
Sodwm 35.200 q/L 
Zinc 2.300 ug/L 

Lead -2.0 uglL All samples in SDG WFO51 
Vanadium 2.0 ug/L 

Barium 0.9 UglL All samples in SDG WF051 

Beryllium 0.3 ug/L 
Lead -2.0 uglL 
Manganese 0.7 ug/L 
Sodium 9.2 ug/L 

Sodium 15.0 ug/L All samples in SDG WFO51 

Arsenic -1.6 uglL All samples in SDG WFO51 

Aluminum 18.640 uglL All samples in SDG WFO53 
Barium 0.490 ugtL 
Beryllium -0.760 q/L 
Calcium 134.210 ug/L 
Chromium 3.850 ug/L 
Iron 35.410 ug/L 
Manganese 0.500 uglL 
Sodium 35.200 ug/L 
Zinc 2.330 ug/L 

A-l 28 



- 

--““- 

Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II9 
NAS Whiting Field, Milton Florida 

tnorganic Analytes 

SDG 

NFo53 cont. 

Analyte Concentration Associated Samples 

Banum -0.760 ug!L All samples in SDG WF053 
Calcium 136.650 uglL 
Chromium 3.750 uglL 
Copper 3.390 ug/L 
Iron 14.500 ug/L 
Manganese 0.490 ug/L 
Nickel 6.370 ug/L 
Sodium 42.790 ug/L 
Zinc 2.940 ug/L 

Aluminum 26.970 ug/L 
Beryllium -0.710 ug/L 
Calcium 151.990 uglL 
Iron 16.430 ug/L 
Manganese 0.560 q/L 
Silver 4.360 ug/L 
Sodium 52.750 uglL 
Zinc 3.720 uglL 

All samples in SDG WFO53 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

-0.970 ug/L 
130.760 ug/L 

1.460 ug/L 
19.510 ug/L 
-1.360 ug/L 
0.760 q/L 

13.170 uglL 
6.090 uglL 

All samples in SDG WFO53 

Aluminum 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

52.990 ug/L 
1.300 UgJL 
-0.940 uglL 

196.990 ug/L 
6.790 uglL 
2.230 uglL 

36.960 uglL 
-1.460 uglL 
1.000 ug/L 

60.060 ug/L 
2.040 ug/L 

All samples in SDG WF053 

NFO54 Mercury 

Mercury 

Mercury 

Beryllium _ 
Calcium 
Iron 
Mercury 
Vanadium 
Zinc 

0.1 ug/L 

0.1 ug/L 

0.1 ug/L 

-0.960 ug/L 
110.690 ug/L 

9.300 uglL 
0.052 uglL 
-2.660 ug/L 
2.260 ug/L 

All samples in SDG WF054 

All samples in SDG WFO54 

All samples in SDG WFO54 

All samples in SDG WF054 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase I18 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

WI=022 

WF022 

WF023 

WF024 

WF025 

WF026 

Parameter Concentration Qualifier 

Client ID: BKROl 001 

Laboratory ID: RB858002 

Collection Date: 7/l 6/96 
Type: Equipment rinsate 

Sodium 43.4 ugli None 

Aluminum 55.9 ug/L 23.9lJ ug.‘L’ 

Calcium 69.0 ug/L None 

Iron 23.9 ug!L 43.4u ug/L! 

Magnesium 39.7 ug/L None 

Mercury 0.10 uglL None 

Zinc 1.2 ug/L 1.2u ug/L’ 

Client ID: BKFOl 001 

Laboratory ID: RB858010 

Collection Date: 7/l 7/96 
Type: Source blank 

Sodium 61.3 q/L 61.3U ugfL’ 

Client ID: 01 Roll01 

Laboratory ID: RB807005 

Collection Date: 7/23/96 

Type: Equipment rinsate 

Alummum 13.3 ug/L None 

iron 10.8 ug/L 10.8U ug/L’ 
Zinc 1.2 ug/L 1.2u uglL’ 
Cyanide 2.6 ug/L None 

Client ID: lSRQl201 

Laboratory ID: RB920005 

Collection Date: 7l31 P6 
Type: Equipment rinsate 

Aluminum 13.6 uglL 13.8U ug/L’ 
Iron 10.5 uglL 10.5u ug/L’ 
Sodium 55.4 uglL 55.4u ug/L’ 
Cyanide 2.6 uglL None 

Client ID: 1 SR01301 

Laboratory ID: RB956011 

Coiledion Date: VP6 
Type: Equipment rinsate 

Iron 5.3 ug/L 5.3u ug/L’ 
Sodium 28.6 uglL None 
Zinc 1.6 ug/L 1.8U ug/L’ 

Client ID: 15ROl401 

Laboratory ID: RB960012 
Collection Date: 8114j96 

Type: Equipment rinsate 

iron 14.8 ug/L 14.8U ug/L’ 
Zinc 1.1 uglL l.lU uglL’ 
Cyanide 1.8 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

)G Parameter Concentration Qualifier 

-027 Client ID: 16R01501 

Laboratory ID: RCOl6012 

Collection Date: 8:21 f96 

Type: Equipment rinsate 

Arsenic 
Calcium 
Lead 
Sodium 
Zinc 

0.50 ugll 
64.0 ug/L 
0.80 ug/L 
26.9 uglL 
1.8 ug/L 

0.5ou ug:L: 
64.ou ug,‘L’ 

None 
26.9U ug/L’ 

None 

FO28 Client ID: 11 Rot601 

Laboratory ID: RC044016 

Collection Date: B/26/96 

Type: Equipment rinsate 

Calcium 
Sodium 
Cyanide 

87.2 ug/L 
30.8 uglL 
1.5 uglL 

67.2U ug/L’ 
30.8U ug/L’ 

None 

FO29 Client ID: 13R01701 

Laboratory ID: RC092008 

Collection Date: S/l 1 P6 

Type: Equipment rinsate 

Calcium 86.4 uglL 66.4U uglL’ 

Sodium 25.4 ug/L 25.4U ug/L’ 

Zinc 1.8 ug/L 1.8U ug/L’ 

rFO30 Ciient ID: 66ROlBOl 

Laboratory ID: RC121010 

Collection Date: S/I 8P6 

Type: Equipment rinsate 

Calcium 
Iron 
Selenium 
Sodium 
Zinc 

55.7 ug/L 
9.2 ug/L 

0.88 ug/L 
24.9 ug/L 
2.0 uglL 

55.7u q/L’ 
9.2u uglL’ 

None 
24.9u uglL’ 

None 

IF031 Client ID: 05R01901 

Laboratory ID: MB92801 1 
Collection Date: 9125196 

Type: Equipment rinsate 

Barium 

Manganese 
Mercury 

Zinc 

0.34 ug/L 
0.38 q/L 
0.06 ug/L 

2.0 uglL 

None 
None 

0.06U ug/L’ 
None 

m32 Client ID: 06R02001 

Laboratory ID: MC01 1006 

Collection Date: 1 OK?/96 

Type: Equipment rinsate 

Barium 
Chromium 
Copper 
Manganese 
Mercury 
Sodium 
Zinc 
Cyanide 

2.8 uglL 
2.5 ug/L 
2.9 ug/L 

0.48 uglL 
0.01 ug/L 
365 uglL 
3.0 ug/L 
1.4 ug/L 

2.8U ug/L’ 
2.5U uglL’ 
2.9u ug/L’ 

0.48U ug/L’ 
0.01 u ugf,’ 

None 
3.ou q/L’ 

None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorganrc Analyres 

SDG Parameter Concentration Oualifier 

NFo33 Client ID: 66R02101 

Laboratory ID: MC005007 
Collection Date: 1 O/9/96 
Type: Equipment rinsste 

Barium 
Beryllium 
Chromwm 
Coban 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

1.6 ug/L 1.6U ug!L’ 
0.32 ug/L 0.32U ug;L’ 
0.55 ug/L 0.55u ug/L’ 
0.84 UglL 0.64u ug/L’ 
2.4 uglL 2.4U uglL’ 
777 uglL 777u ug/L’ 
334 ug/L 334u ug/L’ 
0.83 uglL 0.63u ug/L’ 
1.4 ug/L 1.4u ug!L’ 

NF034 Client ID: 66R0201 
Laboratory ID: MC1 53007 
Collection Date: 1 O/l 6/96 
Type: Equipment rinsete 

NF035 

Barium 0.56 ug/L 0.56 ug/L’ 
Manganese 0.44 ug/L 0.44 l&j/L’ 
Mercury 0.02 ug/L 0.02 ug/L’ 
Sodium 119 uglL 119 ug/L’ 
Zinc 2.2 ug/L 2.2 uglL’ 

Client ID: 66R02301 
Laboratory ID: MC21 4006 

Collection Date: 10123l96 
Type: Equipment rinsate 

Aluminum 
Barium 
Calcium 
Manganese 
Mercury 
Sodium 
Zrnc 

30.7 ug/L 30.7 ug/L’ 
1.3 ug/L 1.3 ug/L1 
101 ug/L 101 ug/L’ 
0.94 q/L 0.94 ug/L’ 
0.03 ug/L 0.03 ug/L’ 
100 lJg/L 100 uglL’ 
2.4 uglL 2.4 ug/L’ 

NFO36 Client ID: 54R02401 
Laboratory ID: MC262007 
Collection Date: 10/3O/s6 
Type: - Equipment rinsate 

Aluminum 14.6 q/L 14.8 ug/L’ 
Barium 0.59 ugfL 0.59 ug/L’ 
Chromium 0.46 uglL 0.46 uglL’ 
Manganese 0.32 ug/L 0.32 ug/L’ 
Potassium 756 ug/L 756 ug/L’ 
Sodium 265 ug/L None 
Zinc 1.4 ug/L None 

NF037 Client ID: 1 SPOO201 
Laboratory ID: MC42401 0 
Collection Date: 12/2/96 
Type: Source blank 

Barium 
Calcium 
Copper 
Manganese 
Sodium 
Zinc 

1.2 ug/L 
111 uglL 
6.8 UglL 

0.43 ug/L 
95.7 uglL 
2.6 ug/L 

None 
None 
None 
None 
None 
None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

NDG Parameter Concentration Qualifier 

dFO41 

VFW1 

VF045 

NF046 

Client ID: 35FOO301 
Laboratory ID: MD908002 
Collection Date: 6/l 1 I97 

Type: Source blank 

Barium 0.78 ug!L None 
Calclum 164 ug/L 164u ug!L’ 
Copper 10.3 uglL 10.3u ug!L: 
Iron 35.6 ug/L 35.6U ug/L’ 
Lead 1 .o ug/L 1 .ou ug/L’ 
Manganese 0.88 ug/L None 
Sodium 129 ug/L 129U ug/L’ 
Zinc 13.3 uglL 13.3u ug/L’ 

Client ID: 35R03001 
Laboratory ID: MD908003 
Collection Date: 6/l 1 I97 

Type: Equipment rinmate 

Barium 1 .o UgJL None 
Calcium 165 uglL 165U ugll’ 
Copper 4.9 uglL 4.9u ug/L’ 
Iron 10.7 uglL 10.7u uglL’ 
Manganese 1.2 q/L None 
Sodium 148 q/L l48U ug/L’ 
Thallium 1.7 ug/L 1.7u ug/L’ 
Zinc 15.8 ug/L 15.8U ug/L’ 

Client ID: OWR03401 

Laboratory ID: ME1 49002 
Collection Date: 7/7/97 
Type: Equipment rinrate 

Barium 0.44 ug/L 0.44u ug/L’ 
Calcium 133 uglL 133u uglL’ 
Copper 1.8 uglL None 
Iron 7.1 ug/L 7.1u ug/L’ 
Sodium 60.4 ug/L 60.4U ug/L’ 
Zinc 1.7 ug/L 1.7u ug/L’ 

Client ID: 31 R03301 
Laboratory ID: MW241002 

Collection Date: 7/l 5197 
Type: Equipment rinsate 

Barium 1.1 ugfL l.lU l&l/L’ 
Calcium 126 q/L 126U L&J/L’ 
Iron 4.4 uglL 4.4u UglL 
Manganese 0.40 ug/L None 
Sodium 65.6 ug/L 65.811 ug/L’ 
Zinc 5.4 ug/L 5.4u IJglL’ 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

lnorganrc Analytes 

DG Parameter Concentration Qualifisr 

rFo51 Client ID: 16R03601 
Laboratory ID: ME340005 

Collection Date: 7123197 

Type: Equipment rinsate 

Calctum 166 ug/L 166U ug/L’ 

Copper 1.7 ug/L 1.7u ug/L’ 

Iron 12.7 ug/L 12.7U uglL’ 

Lead 1.2 ug/L None 

Manganese 0.68 ug/L 0.68U ug/L’ 

Sodium 48.9 ug/L 48.9U ug/L’ 

Zinc 2.6 uglL 2.6U ug/L’ 

IF053 Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7127l97 
Type: Equipment rinsate 

Barium 1.6 ug/L None 

Calcium 134 UglL 134u ug/L’ 

Chromium 4.2 IJ& 4.2U uglL’ 

Copper 2.1 UgfL 2.1 u UgfL’ 

Iron 18.4 ug/L None 

Manganese 0.69 ugfL 0.69U ug/L’ 

Sodium 83.0 ug/L m.ou ug/L’ 

Zinc 5.0 ug/L 5.ou uglL’ 

JFO54 Client ID: 15R03601 

Laboratory ID: ME441 005 

Collection Date: W/S7 
Type: Equipment rinsate 

Cadmium 4.7 uglL 

Calcium 159 uglL 159u ug/L’ 

Copper 1.3 uglL None 

Iron 13.3 uglL 13.3u uglL’ 

Manganese 0.48 ug/L None 

Mercury 0.05 uglL 0.05ti uglL’ 

Sodium 20.0 ug/L None 

Zinc 1.8 uglL None 

VFo54 Client ID: 30R03901 

Laboratory ID: ME450002 

Collection Date: 816197 
Type: Equipment rinsate 

Aluminum 16.7 ug/L None 

Barium 0.78 ug/L None 

Calcium 150 ug/L 15ou ug/L 

Copper 3.7 uglL None 

Iron 14.0 uglL 14.ou ug/L 

Manganese 0.58 ugll None 

Sodrum 67.0 ug/L None 

Zinc 4.4 ugli None 

‘= sample result was modified based on an associated method blank concentration. 

Vote: see detailed data validation report for the discrete qualifiers. 
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Table Xv 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

SDC Fraction Prectskn’ Accurac$ Rapremttattvmess Comptoten~r (*) Compariltrllity 

WFO22 VdatlleS 

Semmlaldes 

PestlcldeslPC0s 

Metals 

Cyanide 

Acceplable 

ArceDtable 

Acceptable 

Acceptable 

Acceptable 

Acceptxw 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

IOi 

1OG 

100 

IOC 

10; 

ACC~D~~DI~ 

Acceptable 

Acceptable 

ACCeotable 

Acceptable 

W-FOP VOlatlleS 

Semwolat~les 

PesticideslPCBs 

Metals 

Cyanode 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 AcCeptable 
100 ACCC+PbSbIP 
100 Acceptanle 
100 AxeDtable 
100 Acceplable 

WF024 Volatile5 

Semiwlables 

PeshddeslPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 
100 ACC+abk 
100 Acceptable 
100 Acceptable 
100 Acceptable 

WFO25 Vdatiles 

Semlvdatiles 

Pestiddas/PCBs 

MeteIS 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACCeptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACcaptabk 

ACceptable 

100 ACCeOtable 

100 Acceptable 
1w ACCapL¶bk 

100 Acceptable 
100 Acceptable 

wFo26 Vdatiles 

Semholatiles 

PestxideslPCBa 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Accaptable 

Acceptable 

Acceptable 

Acceptable 

ACCt?ptSbk 

Acceptable 

Acceptable 

Acceptable 

ACCeptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

100 Acceptable 

WF027 Vdatiles 

Semivdatiles 

PetiudeslPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acce+ble 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

99.0 Acceptable 
100 Acceptable 
loo Acceptable 

100 Acceptable 
100 Acceptable 

WFO28 Volables 

Samivolatlles 

PestwdeslPCBs 

Met& 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

ACCeptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 

WFO29 Volatiles 

Semwolatiles 

PesticideslPCBs 

M&llS 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 
100 Acceptable 

loo Acceptable 

100 Acceptable 

WFO30 Volatiles 

Semivolatiles 

Peshddes’PGBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

loo 

100 

loo 

loo 

100 

ACCeptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Volatiles 

Semivdatiles 

PeWadeJPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Unacc~ptabk 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

too ACCeptBbk 
100 Acceptable 

100 Acceptable 
0 Acceptable 

WFO31 B Vdatiles 

Semivdatiles 

Pestiades/PCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACceptabie 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

loo 

loo 

IW 

loo 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

WF032 Vdatiles 

Semwdabl& 

PestiadeJPCBs 

M&PJS 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 
99.3 Acceptable 
100 Acceptable 
IW ACCapt&k 

A-135 



Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton, Florida I 

es0udeslPCBs ACCPDUOIP 

AcceotaDie 

SemlMlables 

PastiddestPCBs 

Samwolatlles 

Pestludes/PCBs 

Semwolatiles 

Petitodes & PCBs 

WI=044 

WF045 

WF046 

WF047 

wFO46 

wo49 

wFo51 

Vdatiles Acceptable 

Vdatiles Acceptable 
Semwdat~les Acceptable 

Pesticides 89CBs Unaccoptabk 

Metals Acceptable 

Cyanide Acceptable 

Volables Acceptable 

Semivdatiles ’ AccqXable 
Pesticides & PC& Acceptable 

Metals Acceptable 

Cyarude Acceptable 

Volatiles Acceptable 

Metals Acceptable 

Vdatiles Acceptable 

Vdatiles Accaptable 

Semivolatiles Acceptable 

Vdatiles Acceptable 

Metals Acceptable 

Acceptable 

Acceptable 

Acceptable 

Unaccaptabls 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACCeptSMe 

Acceptable 

Acceotable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 AeceptaMe 

100 Acceptable 

100 Acceptable 

100 Acceptable 

tw Acceptable 

loo Acceptable 

loo AccqXable 

100 Acceptable 

100 Acceptable 

too Acceptable 

97.0 Acceptable 

loo Acceptable 

1w Accaptable 

95.2 Acceptable 

tw . ACCeptlbk 

100 Acceptable 

100 Acceptable 

wFO52 1 Vdatiles 1 Acceptable Acceptable Acceptable 
I 

94.3 Acceptable 

A-l 36 



-- 

Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

-,:&jG ... ‘. ‘.Frac,jo” -Pza&iin’~ -4ecur~ Il9pruantatinn~rt CamptetPnorr ‘w) Comparability 

VP053 Voletlles Acceptable Acceptable Acceptable ioir ACCeDtaDle 

Mel& Acceptable Acceptable Acceptable 103 Acceotaole 

WF054 VdatlleS Acceptable Acceptable Acceptable 

Metals Acceptable Acceptable Areptable 

wFo55 Vdetlles Acceptable AcceptaBle Acceptable 

‘Cumulate of sampltng and analybcal components 

knalytical cpmpcnent. 

%amples.results rqected for database purposes were not used in the completeness calculaUon 

ioc’ Acceptable 

100 Acceptable 

100 Axemaple 

Notes All completeness is expressed as the ratio of number of sample reSults consdered usable (I&. not qualified as rqeaed) to the total number of 

sample results. 

II X = percent II 

A-l 37 



APPENDIX B 

MONITORING WELL LOGS 



TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: N/A BORING NO. WHF-18-SE-01 

MIENT: SOUTHNAVFACENGCOM PROJECT NO: I?:[ PHASE If A 

CONTRACTOR Groundwater Protection Inc. DATE STARTED: 01/05/93 COHPLTD: 01/05/93 

METHOD: HSA CASE SIZE: N/A SCREEN INT.: N/A PROTECTION LEVEL: 0 

TOC ELEV.: N/A FT. MONITOR INST.: OVA TOT DPTTH: 12FT. DPTH TO y N/A FT. 

LOGGED BY: 0. Lonergan WELL OEVELOPUENT DATE: N/A SITE: 18 - Crash Training Area 

z q.- 8 
0 

I 
t-i 

!3 Z-1 2 
. LASORATORYg 9 c- &jx SOIL/ROCK DESCRIPTION 4:: 5 2 

; k SAMPLE ID. < 8 0s 
v 

ANDCOHHENTS 03: BLOWS/6-IN 
m 

Q 
5; 2 

E i 
r; z 

’ ‘, St4 

‘/ ‘, 
/ ‘/ 

0 SAND: Red brown. fine, silt. ‘/ ‘/ POSTHOLE 

‘/ ‘1 
/ ‘/ ’ 

5- 
/,‘/, 

- (S-7’) 
‘/,‘/ su 

SAA. 2323 
,‘/ ,‘/ 

I . I 

10- ’ ‘, SM 
- (10-12’1 SAA, tan to brown. 

,‘/ ,‘/ 
/ ‘/ 2.3,4..4 

15- 

!O- 

!5- 

IO- 

15- 

O- 

PAGE 1 of 18SBOl NVI&lNMFNTAl SFRV-C. 



TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELIz N/A I BORING NO. WHF-18-9-02 

MIENT: SOUTHNAVFACENGCOH PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 01/05/93 COMPLTD: 01/05/93 

RETHOD: HSA CASE SIZE: N/A SCREEN INT.: N/A ( PROTECTION LEVEL: 0 

TOC ELEV.: WA FT. 

LOGGED Gy: 0. Lonergan 

MONITOR INST.: OVA TOT OPTH: 22FT. 

WELL DEVELOPMENT DATE: N/A 

OPTH TO 0 WA FT. 

SITE: 18 - Crash Training Area 

I 
. !z* 

,w LABORATORY a. 
I& L SAMPLE IO. 2 

WY 

k *- ti 
F SE SOIL/ROCK DESCRIPTION 
8 9’ AN0 COMMENTS 

5- 

- (5-7’ 

10- 

- (10-12 

15- 

- (15-17 

!O- 

- (20-2; 

!5- 

lo- 

15- 

IO- 

- 

vi24 

6124 

Q/24 

7124 

SILTY SAND: Red brown. fine, silt. 

SAND: Light Drown. fine, silt. 

SAND: Pink to red. fine to medium, silt, slight odor. 

SAND: Red to rea brown, medium, trace silt. 

SAND: While, meolum to coarse, rea slrlatlons. 

7 , 
/,‘/ 
I 

SH 

sp 

sp 

BLOWS/B-IN a 
5 
!i 

POSTHOLE 

2.3.3.5 

3,5,5.7 

7.8.13.17 

8,8.6.7 

- 

PAGE 1 of 185802 ABR FNVIRONMFNTA’ SF-C. I 
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TIT=: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: N/A GORING NO. WHF-18-58-04 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IlA 

CONTRACTOR Groundwater Protection Inc. OATE STARTED: 01/06/93 COUPLTD: 01/06/93 

METHOD. HSA CASE SIZE: N/A SCREEN INT.: N/A PROTECTION LEVEL: 0 

TOC ELEV.: N/A FT. MONITOR INST.: OVA TOT DPTH: 42FT. DPTH TO 9 N/A FT. 

LOGGED BY: 0. LOnergan WELL OEVELOPUENT DATE: N/A SITE: 18 - Crash Training Area 

I 2 8 v 

. LABORATORY~ 4J.l * - 
z 2 

E* 
g u. SAMPLE IO. !: 

BE0 SOIL/ROCK OESCRIPTION go” 
g 2” AND COMMENTS 6% 

28 v BL~wS/~-IN 2 

cn 
is 

5 
Y 

2iT-J -J 
3 Fi g 

’ 
‘/ / ‘/ 

‘/r SN 

12 SAND: Brown. fine, silt. 
/ ‘/ ’ / / POSTHOLE 
/ ‘/ ’ 
‘/ ‘/ 

s- / / 
- (S-7’) / ‘/ ’ 

SH 
/ /, 3.8.8.9 

SILTY SAND: Pink to white. fine. 9.17.20,22 

11.18.25.29 

CLAYEY SAND: Pink ana Drown striatea. trace clay. 

CLAYEY SILT: Rea Drown. weI/ sortea. 6.11.15.14 

SAA. pink to grey. 3.4.5.9 

SAA,litho change at 36’ SAND: ornage wnzte. line to 
medium. trace gravel. 

CLAYEY SILT: Red to pink, slightly motst. 2.2.3.5 

PAGE 1 of 18SBOd A88 FNVIRONMFtjTAl SW&‘-. 



TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: N/A BORING NO. WI=-18-SE-06 

CLIENT: SOUTHNAVFACENGCOH PROJECT NO: RI PHASE IlA ,!-- -* 

CONTRACTOR Grounciwater Protection Inc. 1 DATE STARTED: 01/05/93 COMPLTD: Ol/OS/ 93 

METHOD: HSA CASE SIZE: N/A SCREEN INT.: N/A PROTECTION LEVEL: 0 

TOC ELEV: WA FT. MONITOR INST.: OVA TOT DPTH: PFT. DPTH TO g N/A FT. 

LOGGED BY: 0. LOfWW WELL DEVELOPMENT DATE: N/A SITE: 18 - Crash Training Area 

8 v 

I W 2 *:- 
. LABORATORYi g $8 SOIL/ROCK OESCRIPTION 

“6 

E+ 9m 
8 IJ. SAMPLE IO. 5 8 9 ,o AND COMMENTS OI 

u) E5; - - 
y w 

J. 
- 

s- 
- (S-7' 

lO- 
- (IO-12 

15- 

- (15-17 

20- 

- (20-22 

25- 

30- 

35- 

IO- 

- 

w2r 

m/24 

lP/24 

87124 

150 SILTY SAND: Grey to black. stained. 

70 SAND: Grey to tan. fine to medium, trace silt. 

630 SILTY SAND: Grey to white. pink hue. fine. stanned. 

300 

0 

0 

SAND: White to pink, fine to medium, trace slit. 

SAND: Orange hhite, medium, pink strla!ed. trace slit. 
slightly moist. 

SAND: White to grey, floe, silt, no oaor / 

7 

/ 

, 

/ 

/ 

C 7 / ‘/ L 
SH 

SP 

SP 

St4 

BLOwS/6-IN 2 
5 
Y 

POSTHOLE 

54.4.7 

6.11.18,21 

13.17.21.20 

23.30.32.42 

28.25.27.33 

PAGE 1 of 18SBO6 ABR-TAI SE@J’ICFS INC. I 



TITLE: NAVAL AIR STATION WHITING FIELD 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

LOG of WELL: N/A BORING NO. WHF-18-SB-07 

PROJECT NO: RI PHASE IIA 

1 DATE STARTED: 01/05/93 COMPLYO: 01/05/93 

METHOD: HSA 

TOC ELEV.: WA FT. 

LOGGED BY: Cl. Lonergan 

CASE SIZE: N/A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT DPTH: WT. 

WELL DEVELOPMENT DATE: N/A 

PROTECTION LEVEL: 0 

DPTH TO g N/A FT. 

SITE: 18 - Fire Training 

I W 

. 
E+ 

LABORATORY 0” 
g t~ SAMPLE IO. 5 

v) 

5- 
- (5-7’ 

lo- 

15- 

- (15-17 

!O- 

!5- 

o- 

5- 

o- 

$ 8 
g 2-z SOIL/ROCK DESCRIPTION 
e p ANO COHHENTS 

SILTY SAND: Light brown. no smelt. staining. POSTHOLE 

SAND: Red brown. medium. trace silt. 2,3.2.4 

SAND: Reaaish Drown. meaium to coarse. 

SAND: Red brown to white striatea. fine. silt. 
/7 
‘/ ’ / / 

LL 

sp 

Ti- 

3.6.7.9 

6.10.13.15 

PAGE 1 of 18SBO7 AAR ENVIRONMFNTAL SFRVjf,FS INC. 



TITLE: NAVAL AIR STATION HHITING FIELD 
LOG of WELL: N/A GORING NO. WHF-18-SB-08 

XIENIT: SOUTHNAVFACENGCOM 

XJNTRACTOR’ Groundwater Profeclion Inc. 

I I 

PROJECT NO: RI PHASE IIA _-4 

1 DATE STARTED: 01/04/93 COMPLTD: 01/04/93 

JETHOCk HSA CASE SIZE: WA SCREEN INT.: N/A 

TOC ELEV.: N/A FT. MONITOR INST.: OVA TOT DPTH: 27FT. 

.OGGED BY: II. Lonergan WELL DEVELOPMENT DATE: N/A 

PROTECTION LEVEL: 0 

DPTH TO g N/A FT. 

SITE: 18 - Crash Traintng Area 

I L ; LABORATORY~ 
g k SAMPLE ID: 3 

In 

5- 

- (5-7 

O- 

- (IO-l2 

l5- 

- (15-17 

‘S- 

l- 

I- 

E <- zi 
$ a% SOIL/ROCK DESCRIPTION 
8 9 ,P AND COMMENTS 

16124 

? 
- 

40 

9 

35 

40 

0 

0 

SAND: Light to dark brown. fine, silt, poorly graded, 
heavy diesel odor. 

SAA, reddish brown, trace Clay. 

SAND: Light brown, medium to cease. heavy diesel 
odor, wet, iitho change at 11 ft. to tan mottled silty 
clay graded to clay. 

SAND: Whde. medium to cease. I” stalnea layer at to0 
with a cltesel oaor. 

SAND: Orange and white striations, medwm. trace silt. 
no odor. 

SAND: Orange and white striations. mealum to coarse. 
no odor. 

SP 

SP 

SP 

Hand Auger 

4.5.4.5 

12.14.19.18 

7.11.18.23 

5.9.16.20 

2. 

PAGE 1 of 18SB08 AR9 FtjUQ&ENTALvRVICFS w. 
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TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: N/A BORING NO. WHF-18-SB-09 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR Groundwater Ptoleclion Inc. DATE STARTEO: 01/05/93 COWLTD: 01/05/93 

METHOD: HSA CASE SIZE: N/A SCREEN INT.: WA PROTECTION LEVEL: D 

TOC ELEV: N/A FT. MONITOR INST.: OVA TOT DPTH: 1fFT. DPTH TO g N/A FT. 

LOGGED BY: D. Lonergan WELL DEVELOPMENT DATE: N/A SITE: 18 - Crash Training Area 

* 8 v 
I . LABORATORY 2 5 a - 

‘5-, z 2 
:+ $jz 

5 2 ,Q 
SOIL/ROCK DESCRIPTION 1: 

$ L SAMPLE IO. 2 
2is 2 

AND COHHENTS 
v 

In 85 a 
BLOWS/6-IN ~ 

2 Y 
ruJ 
3 s i! 

’ ‘, St-4 
/ 
3, 

0 
/ ‘/ ’ 

SAND: Tan to brown. fine, silt. / / 
/ ‘/ ’ 

POSTHOLE 

‘/ ‘/ 

5- 
/,‘/, 

- (5-7’) 18/24 0 SAA. red brown. 
‘/,‘I St-l 

‘/ ,‘/ 
3.4.3.5 

IO 

I : 

20124 0 SAND: Red to Dink, fine to medium, white striated. 2, 
‘, SH 

‘/ ,‘/ 
5.6.9.10 

15 
/ ‘/ 
’ ‘, SH 

115-17.: 18124 0 SAA. 
,‘/ ,‘/ 

5.9.14.16 

!O 

PAGE 1 of 18SBO9 ABR FNVIRONMFNTAI SFRym. INC. 



5- 

lo- 

t5- 

!O- 

?5- 

10- 

15- 

O- 4 L 

rIT=: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: N/A BORING NO. WHF-IS-SB-10 

I 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

XNTRACTOR Groundwater Protection Inc. DATE STARTED: 01/04/93 COWPLTU: 01/04/93 ,f-Y 

METHOD: HSA CASE SIZE: N/A SCREEN INT.: N/A PROTECTION LEVEL: 0 
I i 

I W 
’ 

ice 
LABORATORY 2 SOIL/ROCK DESCRIPTION 

g k SAMPLE IO. 3 AND COMMENTS 

2 y 
1 

rot ELEV: N/A FT. MONITOR INST.: OVA 1 TOT DPTH: 17FT. DPTH TO J! N/A FT. 

,OGGEU BY: Il. Lonergan WELL DEVELOPMENT DATE: N/A SITE: 18 - Crash Training Area 

(5-7’ I 8124 

1 4/24 

1 4/24 

SAND: Light brown, fine. 

SAND: Light brown to browrush orange, fine. some sill 
6 clay. 

SAND: While to orange, fine. slightly moist. 

SAND: White to reddish orange, fine 10 medium. 

- - 
-- 
- - 

SP 

SP 

POSTHOLE 

2.5.9.14 

5.10.15.(8 

4.7.12.17 

PAGE 1 of 18SB10 ARB FNYJJQNMFNTA! SFRVICFS. INC. 
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I TTTLE: NAS WHITING FIELO RI 
LOG of WELL: WHF-18-f 

CLIEM: SOIV NAVY PROJECT NO: 8500-01 
I 

CONfMCTOlt GERAGHTY 6: MILLER DATE STARTED: NA CONPLTD: NA 
/ 
i4ETHOO: HUD-ROTARY CASE SIZE: 4-INCH BORING OLA: IO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 183.49 FT. HONITOR INSTt NA TOT DPTH: 122SFT. OPTH TO g 90.88 FT. 

LOGGEO By: NA WELL OEVELOP)SNT DATE: NA STTE: WHITING FIELD 

E 
W 

LL < LABORATORY& 
; LL SAMPLE ID. $ 

cn 

-1 

5- 

IO 

15 

20 

25 

30 

357 

10 

$5 

50 

55 

IO 

35 

TO 

75 

30 

35 

20-I 

957 

707 

i5y 

107 

15-l 

101 
4 

125 

- 

T 

SOIL/ROCK DESCRIPTION 
AND CCMHENTS 

cln 
5 

SAND-buff fine to coarse sand w/ same gravel, 
organics (O-51 

SAND-buff fine to coarse sand w/ same gravel 

. . . . ‘. 
. ..* 
. . . . 

. . . . 
. .-. 

. . . . 
. . . . 

. . . . 
. . . 

. .-. 
. .-. 

. . . . 
. .,. 

. . . . 
. . . . 

. ,.. 
. ..I 

. . . . 
. . . . 

. ,.. 
r.. 

. . . . 
r. 8 

. . . 
r.. 

. . . . 
r.. 

. . . 
. . . 

. . . 
r. I 

. . . 
. . . 

. . . 
r.. 

. . . . 
. . . 

. . . 
. . . . 

. . . 
. ..* 

. . . 

CLAY-buff/brown/tan c!ay w/ some fine to coarse 
sand and gravel 

SAND-buff fine to coarse sand w/ same gravel 

ZLAY-yellow/buff/brown clay w/ some the to coarse 
sand 

. . . . . . . . . . . . 
L 
. . . . . .‘. 
I 

SW 

CL 

SW 

CL 

BLOWS/B-IN d 
2 
Y 
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.--. 
TITLE: NAVAL AIR STATION WHITlNG FIELD 

LOG of WELL: WHF-17-3 BORING NO. N/A 

LENT: SOUTHNAVFACENGCOH PROJECT NO: RI PHASE IIA 

CONTRACTOR Groundwaler Protection Inc. DATE STARTED: r/13/93 COMPLTD: 7/)4/93 

UETHOD. HSA CASE SIZE: 2 in. SCREEN INT.: 109-124 FT PROTECTION LEVEL: 0 

TOC ELEV: 201.62 FT. MONITOR INST.: OVA TOT DPTH: 125FT. DPTH TO 0 117.7 FT. 

LOGGED BY: N. Roka NELL DEVELOPMENT DATE: SITE: 17 - Fire Training 

W z (- 8 
u z 

I 32 2 

E+ . LABORATORY 0” 
# k SAMPLE ID. 5 

9 $jB SOIL/ROCK DESCRIPTION 2g 2 u d 

v) 8 2 ,o AND COMMENTS 
BLOWSlb-IN -) 

v Y 
;$ 

Continued from PAGE 2 5 
2 : 

Same as above. trace medium. 

95- f.O Same as above, light tan. subrounded. WOR.45.60.67 

30- 0 SAND - purple. medium, poorly graoea. very dense, 40,45,38,4! 

dry. subrounoed to subangular. 

35- 0.5 16.22.20.20 

o*5 Same as above, yellow grading to rust at 0.75 ft. 21.23819.22 

IS- 6 Same as above, rust. saturated. W0R.2O.21.19 

1 

!O- 

!5- . 
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TIT=: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: HHF-16-2 I BORING NO. 

CLIENT: SOUTHNAVFACENGCOM 1 PROJECT NO: RI PHASE IlA 

IXNTRACTOR: Grounctwater Protection Inc. ) DATE STARTED: Z/21/93 COW’LTD: 2/22/93 
I 

METHOD: HUD ROTARY CASE SIZE: 2 in. SCREEN INT.: 90-105 CT PROTECTION LEVEL: 0 

rW Em,’ 164.84 FT. 

LOGGED BY: G. Kanchibhatla 

UDNITDR INST.: OVA TOT DPTW: 107FT. DPTH TO $! 96.02 FT. 

WELL DEVELOPMENT DATE: SITE: 18 - Fire Training 

s- 

lo- 

15- 

!O- 

s- 

O- 

S- 

O- 

SOIL/ROCK OESCRIPTION 
ANO COMMENTS 

SAN0 - tan to dark tan, very fine to fine. poorly 
graded. loose, dry. 

SAN0 - SAA, yellowish orange. 

SAND - SAA. white w/ yellowish orange bands. 

SAND - yellowish orange, fine to medium, well gradea, 
noderately dense , trace Sill. dry. 

jANlJ (4”) - yellowish orange, fine, poorly graded. 
oose. trace silt, dry. SANOY CLAY (2”) - light 
mrple. dry. SAN0 (12”) - white. very fine to fine, 
>oorly graded, loose. ary. 

I- I 

I 

‘\ n 
4 

h ). 
. , 

h \ 
4 l 

h h 
4 4 

h h 

2.3.2.3 
4 l 

:. :. SP h 

‘. ‘. :. h 
l . 

h \ 
l I 

h L 
c I 

\ i 
c 4 

SP 3,4.5.8 
.:. . . . : :: 

4 , 

R x 

SP 5.10,11,14 I . 

\ \ 
4 4 

h L 
. 4 

h \ 
4 . 

h h 
4 c 

7,10,10,11 h h 
4 4 

h h 
4 4 

h \ 
4 4 

h h 
I 4 

h h 
4 I 

7.9.10.11 h h 
4 4 

h \ 
c 9 

\ \ 
4 I 

h h 
4 4 

h h 
. . 

5.6.8.10 h h 
4 4 

\ \ 
4 4 

h \ 
4 4 

h L 
4 4 

\ \ 

&ll,ll.l5 4 4 

h \ 
I 4 

SAND - white to ligh yellow and yellowish orange 
>ands. very fine, trace coarse, poorly gradea, loose. 
Jry. 

;ANO - yellowish orange to tan, fine, poorly graded. 
oose. dry. 

2.8.12.12 
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.--. 
TITLE: NAVAL AIR STATION WHITING FIELO 

LOG of WELL: WHF-18-2 GORING NO. 

CLIENT: SOUTHNAVFACENGCOW PROJECT NO: fI1 PHASE IIA 

CONTRACTOR Grounclwater Protection Inc. DATE STARTED: 2/21/93 COMPLTD: 2/22/93 

UETHOR MUD ROTARY CASE SIZE: 2 in. SCREEN INT.: 90-105 FT PROTECTION LEVEL: 0 

TOC ELEV.: 164.84 FT. MONITOR INST.: OVA TOT DPTH: 107FT. OPTH TO 3 96.02 FT. 

LOGGED BY: G. Kanchibhatla WELL DEVELOPUENT DATE: SITE: I8 - Fire Training 

I 
* LABORATORY’ 

8 

::c P 
i *- 

0 
;id z : 

p” k SAMPLE ID. < 
gti 

z 9-” 
SOIL/ROCK DESCRIPTION 2% 5 

AND COMMENTS 85 
u BLOWS/6-IN ; 

v) 
ii y 

t-v) d z! 
Continued from PAGF I -I 5: % 

CLAY (6”) - gray, pink mottling. SAND (14”) - 
yellowish orange. fine to coarse, poorly graded. dry. 

45- 0 SAN0 - white, fine to coarse. poorly graaea. loose, l2.18.10.26 

dry. 

SO- 0 SAN0 - white. very fine, trace coarse. poorly 11.17.20.22 

graded, loose. ary. 

j5- 0 SAN0 - white. fine. trace coarse, poorly graded. 24.20,32.44 

loose. dry. 

iO- 0 SAND - SAA, trace very fine to fine, black chips. l&26.31,36 

6- 0 SAND - SAA, trace medium. 16.22..31.34 

O- 0 SAND - SAA. 14.20.25.26 

5- 1 SAND - very fine to fine, poorly graded. loose, dry. 17.25.35.37 

3-- 

PAGE 2 of 18MW2 
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TIT=: NAVAL AIR STATION WHITING FIELD I LOG of WELL: HHF-18-2 I BORING NO. 
I I I 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA - 
CONTRACTOR Groundwater Protection Inc. DATE STARTED: 2/21/ 93 COMPLTD: 2/22/93 ’ ” 

METHOO: MUD ROTARY 1 CASE SIZE: 2 in. SCREEN INT.: 90-105 FT 1 PROTECTION LEVEL: D 

TM: ELEV.: 164.84 FT. MONITOR INST.: OVA TOT DPTH: 107FT. DPTH TO v 96.02 FT. 

LOGGED BY: G. Kanchibhatla WELL DEVELOPUENT DATE: SITE: 18 - Fire Training 

k 8 0 ii 
s 
:+- 

3 * LABORATORYp g $ g SOIL/ROCK OESCRIPTION gd 
6% 

28 
: 
s 

; k SAMPLE ID. < E 2 ,o ANO COMMENTS 
u BLOWS/G-IN 

EGI 
2 WI 2 

L Y Continued from PAGE 2 f; si $ 

35- 

SAND (12”) - yellowish orange, fine to medium. poorly 
graded, moderately dense. slightly moist. 
SILTY/CLAYEY SAND (6”) - bands of silty sand and 
clayey sand. fine, yellowish orange, purple bands. 
slightly moist. 

SAND - white to yellowish orange, purple bands. fine 
to coarse, well graded. some Silt, slightly moist. 

SAND - white. purple top 2”. fine to trace coarse. 

SAND - white. fine, poorly gradea. saturated. 

SAND - white to light purole. fine to medium. trace 
:oarse poorly graded. moderately sense. saturated. 

7 
; ,. 
.._ ,:.‘. 

: 

. .-< 

. . . 

& 

sp 

Sn 

-57 

SP 

SP 

18.30.32.20 

11.14.14.17 

10.3,15.19 
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TITLE: NAVAL AIR STATION WHITING FIELD 
I LOG of WELL: WHF-18-3 BORING NO. 

CLIENT: SOUTHNAVFACENGCOH 1 PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. 

WETHDR MUD ROTARY CASE SIZE: 2 in. 

~- 
DATE STARTED: 6/2?/93 COMPLTD: 6/27/93 

SCREEN INT.: 95-110 FT PROTECTION LEVEL: 0 

TDC ELEV.: 176.21 FT. MONITOR INST.: OVA TOT DPTH: 112FT. DPTH TO !j 104.58 FT. 

.OGGED By: A. Cohen WELL DEVELOPMENT DATE: SITE: 18 - Fire Training 

LABORATORY 
SAMPLE IO. 

5- 

IO- 

IS- 

!O- 

!5- 

'O- 

'5-- 

o- 

- 

0 

0 

0 

0 

0 

0 

0 

0 

SOIL/ROCK OESCRIPfION 
AN0 COMMENTS 

SAND - pale orange-brown to orange-brown, very 
fine to medium, DOOrly sorted. 

SAND - orange Drown. fine, well graaea. 2” sandy 
clay tense. slightly plastic. 

SAND - white, very fine, well graded, very fine black 
Jhosphatic grains Scattered. 

SAND - SAA, multiple striations of white, 
orange-bronw. tan, 6 very pale purple. 

SAND - very Dale purple to Dale moderate red, 
medium. well graded. mottled. slightly molsi. 

SAND - SAA, multiDIe striations of white, 
Drange-brown. very pale orange, tan. very light tan. 

SAND - fine to medium, well graded, striations of 
xange-brown. white, pale mocierate rea. light tan, 
rery pale orange, 6 very pale Qurple. moist. 

BLOWS/G-IN 

sp 

SP 

sp 

sp 

sp 7 8.9.16.14 

ABB ENVIRON-AI SF&‘CFS. INC. 

2.2.302 

8.14.112,7 

7.8,1!j.l5 

9.14.12.16 

19.16.23.24 

16,19,21.23 
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TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: HHF-18-3 BORING NO. 

#IENt SOUTHNAVFACENGCOH PROJECT NO: RI PHASE 1IA 

CONTRACTOR Groundwater Protection Inc. DATE STARTED: 6/27/93 CONPLfD. 6/2?/ 93 

METHOU MU0 ROTARY CASE SIZE: 2 in. SCREEN INT.: 95-110 FT PROTECTION LEVU: D 

TOC ELEV.: 176.21 FT. MONITOR INST.: OVA TOT DPTH: 112FT. DPTH TO $! 104.58 FT. 

LOGGED Bt A. Cohen WELL DEVELOPMENT DATE: SITE: 18 - Fire Training 

u 
I W 2 q- 8 z 

:- . LABORATORY;;I g fJ+jE SOIL/ROCK OESCRIPTION 55 5 
2 

; k SAMPLE ID. z 
so 

8 2 ,o AND COHHENTS OX 
u 6LOWS/6-IN d 

u? 
L ii Continued from PAGE 1 

Eii d 5 
a 5: g 

SAND - white. fine, poorly sorted, moist. 

rs- 0 SAND - SAA, fine to medium. trace coarse, 12.12.16.15 

striations. 

iO- N/A SAND - dark moderate red to Dale gray, very fine to 9.8.8.11 

fine, trace clay 6 Silt, moist. 

i5- 0 CLAYEY SAND - dark moderate red. Dale gray, 11.9.16.16 

mottled, moist. CLAY - pale gray, slight aark 
- - moderate red mottling, plastic. trace sand. SILTY 

SAND - tan to white. very fine to fine, striations. 

O- 0 SAND - white, very fine to fine, well graaea. moist. 12.14.21.23 

5- 0 SAND - light tan to while. very fine to fine, well 16.25.36.50 

graaea. 

O- 0 SAND - white, fine to medium, trace coarse, 28.36,4?,45 

striations, dense. 

s- 0 SAND - white, very fine to fine, well graded. 18.30.28,30 

stirations. 

o- 

PAGE 2 of 18MW3 
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TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of wnl: HHF-18-3 eORfNG NO. 

CLIENT: SOUTHNAVFACENGCDH PROJECT NO: RI PHASE IIA 

CONTRACTOR Groundwater Protection Inc. DATE STARTED: 6127193 COWLTO: 6/27/93 

METHOD: MUD ROTARY CASE SIZE: 2 in. SCREEN INT.: 95-110 FT PROTECTION LEVEL: 0 

TN ELEV: t76.21 FT. MONITOR INST.: OVA TOT OPTH: 112FT. OPTH TO 9 104.58 FT. 

LOGGEO BY: A. Cohen WELL DEVELOPMENT DATE: SITE: 18 - Fire Training 

* 8 2 ii 
o c’ LIBORATORY~ g - - gid 

2 
E $jE SOIL/ROCK DESCRIPTION 3 ; 
3 k SAMPLE IO. 3 8 2 S AND COMMENTS 0’4 BLOWS/‘6-IN 

UY E6 d 2 
ki Y Continued from PAGE 2 s: % .4 

SAND - white to olive green, very fine to fine. well 
graded. moist. 

ES- 0 SAND - very light tan to olive gray, fine. well graded, 12.13.16.19 

moist. graded. some silt. slightly moist. 

30- 0 SAND - fine to medium, striations. moist. 36.39.4t52 

35- 0 SAND - fine to medium, well graded. striations, moist. NOR.25 

IO- 0 SAND - fine to medium, well graded. striations. 253529.40 

saturated. 

IS- 0 SAN0 - pale yellow-orange. fine to medium, well SP 22.253135 

graded. saturated. 

IO- N/A SAN0 - light tan, fine to medium. saturated. SP X6.12.25 

‘5- 

O- 
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TIT=: Naval Air Station Whiting Field 
LOG of WELL’ WHF-29-l BORING NO. 1 

I ! 

XIENT: SOUTHNAVFACENGCOM PROJECT NO:RI PHASE IIA 1 

DATE STARTED: 6/08/93 COMPLT’D: 6/08/93 ” :ONT~CTOR Groundwater Protection Inc. 

4ETHOI3:Hollow Stem Auger CASE SIZE: 2” SCREEN INT.: 125-m FT. PROTECTION LEVEL: D 

r0cuv.: 193.95 FT. MONITOR INST.: OVA TOT DPTH: 141FT. DPTH TO v 127.52 FT. 

.OGGED BY: 0. Won9 WELL DEVELOPMENT DATE: SITE: 29 - HOBBY SHOP 

r w 
EC 

* LABORATORYi 
w k SAMPLE ID: f 

40 

SOIL/ROCK DESCRIPTION 
AND COHHENTS 

- 

SEE WHF-29-2 FOR ADDITIONAL LITHOLOGICAL 
IESCRIPTIONS. 

7 



APPENDIX C 

SAMPLE ANALYTICAL DATA 



Site i8 Grou;rduater i)ata 

Lab Sample Nunber: 90181002 REP20002 90181003 RB887018 
Site UHlTlNG UHITING UHITING WHITING 

Locator UHFl8-1 18GOOtO1 UHFlS-2 18600201 
Collect Date: Zl-OCT-93 29-JUL-96 21-OCT-93 26-JUL-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

CLP VOLATILES 9O*SOU 
Chtoromethane 
Brotwnnethene 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon dfsulfidc 
l,l-Dichtoroethena 
l,l-Dichloroethane 
1,2-Dichloroethena (total) 
Chloroform 
l,t-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethsne 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
frichloroethene 
Dibronxxhloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbentene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ethir 
2-Chiorophenol 
1,3-Dichlorobenti 
1,4-Dichlorobenzene 
1;2-tiichlorobenzene 
2-Methylphenol 
2,2-oxybigl-Chloropropane) 
:-Nethyiph~ml 
eSNiiioda-di-n-proWtemine 
Hdfsihloroethane 
Nitrbbenzek 
Isophorone 
2~1itropheno\ 
2,4-Dimethytphenol 

ug/ 1 
10 u 
IO u 
IOU 
IO u 
10 u 
12 UJ 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
ID U 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 

w/ 1 
10 UJ 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
i0 U 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 

W/l 
ug/l 
UgiL 
WI/~ 
ug/l 
WI/l 
w/l 
W/l 
ugii 

::t 
w/l 
WI/t 
w/t 
ug/l 

10 u 
IO u 
IO u 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 

IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
i0 U 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 

ug/l 
ug/l 
ug/ 1 
w/ 1 
w/ 1 
ug/l 
u9/ 1 
us/l 
wi 
ug/ 1 
w/l 

::t 

::t 

10 u 
10 u 
10 u 
10 u 
10 UJ 
IO UJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 

ug/l 
ug/l 
ug/ 1 
ugi 1 
us/l 
ug/ 1 
us/l 
us/ 1 
ug/l 
uai 1 
us/l 
ug/l 
ug/ 1 
ug/l 
ug/l 
u9/1 
ug/ 1 
ug/l 
ug/ 1 
ugi 1 
u9/1 
ug/l 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
u9/1 
ug/ 1 
ug/ 1 
us/l 
u9/ 1 
ug/l 
ug/l 

ug/ 1 
ug/ 1 
l&l/ 1 
ug/l 
ug/ 1 
ug/l 
ug/ 1 
ug/l 
ugfl 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ug/l 



NAS Whiting Field, Hilton, Florida 
Site 18 Grounduater Data 

bis(2-Chloroethoxy) methane 
2,4-DichLorophenol 
1,2,4+Trichlorobenrene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chtoro-3-methyLphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenot 
2-Chtoronaphthelene 
2-NitroaniLine 
Dimethylphthalate 
Acenachthvlene 
2,6-Dinit;otoluene 
3-Nitroanitine 
Acenaphthene 
2.4-Dinitroohenol 
4:NitrophenbL 
Dibenrofuran 
2,4-Dinitrotolueme 
Diethvlchthaldte 

Hexachlbrobenzene I 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butvlchthalate 
Fluoranthene 
Pvrene 

Lab Sample N&r: 90181002 RB920002 90181003 RB887018 
Site UHITING WHITING UHITING UHITING 

Locator UHFlS-1 18G00101 UHF18-2 18600201 
Collect Date: 21-1X1-93 29-JUL-96 21-OCT-93 26.JUL-96 

VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 u 10 10: " 10 b.i,, ug;i ..:.. .I. ,y,o, 

10 u 10 ID 10 LJ ; ugl.! '.'.., 10'. ','..'.,, 
10 u 10 10 " ,' ".. 
10 u 10 10 ': 

10 0 ,ug/!'..,:,, ;;,' 19 

10 u 10 
ix..;. 'q# ., ,, '.I0 

" ugz t la 
10 u 
10 u 1x 

1x 
IO, 

10 u '. irslt '. 19 
lOti '. ':-; 

10 
10 18 

10. u ye;! ,, 1; 1: 

10 lJ &J/l : ;',', .jb 

ii :i 
10 0 i&t ,.?I0 
25 U ugil 25 

25 :t 
10 u ug/t 

:z ; 
ug/t '. .:: 

10 10 ug/.t 10 
10 10 10 U um 

:i :; 
10 IJ .ug/t 

:i ii 
irsl? 

"' g 

:i 
10 ug/t '. 
25 25 u ug/t :: 

25 25 250 .25 wit 
10 10 10 u WJ 1 10 
10 10 10 u us/t 10 

1: 1: 
IO u us/l '. ': IO 
10 U ,'ugrt..- ..'jO 

10 10 10 U 
25 

ug/ I :, ;, g 

25 :: 
25 ti ug(ij.; j' 

loo 1x 

25 q ,;ug/f " : 2s 
10 p ~j.kj)f: 

:5" 
10 

18 H -.uaJl. 
~i&l/! ,, 

.' ii 

25 
:i z 

og/t 25 
10 l.ifg! 10 
10 :: 1q LI us/t, 10 

1: 18 
1: ; l&j/! " 1; 

us/t 
10 10 

1: :x 

1x :: ugtt 10 

10 U 
ugit 1D 
ug/t 

10 10 10 u Ud 1 
10 10 

1: 
10 

1: 
1: 
10 

10 u :: iti 
10 u 

1: 
10 
10 

10 10 

4-Chlbrbphenyl-phenylether 
Fluorene 
4-Nitroaniiine 
4.6-Dinitro-2-mthvlphenol 
N~Nitrosodiphenyl&i& 
4-Bromoohenvl-Phenvlether 

Butylbenzylphthalate 
3.3-Dichlorobenzidine 
Bento (a) anthracene 
Chrysene 
bis(2-Ethythexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Bento (k) fluoranthene 
Ben20 (a) pyretie 
Indeno (1,2,3-cd) pyrene 
Dibenzo fa,h) anthracene 
Benro tg,h,i) perylena 

10 u 
IO u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
IO u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 0 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 

10 u 
10 u 

w/L 
-05 0 

ugfl 
w/t 
W/l 
ug/ 1 
w/l 
ugJ 1 
ug/t 
wJ I 
ugJ( 
WI/l 
ugJ 1 
ugJ 1 
ugJ1 
w/l 
us/ 1 
ug/L 
us/ 1 
ugJt 
w/l 
ugJ 1 
ugll 
us/l 
ug/ 1 
ugJ1 
W/l 
w/k 
ugJ1 
ug/ 1 
ugJt 
ugJ 1 
ugJ 1 
ug/ 1 
us/ 1 
l&f/ 1 
ug/l 
w/l 
ugJ 1 
ugJ 1 
ugJ 1 
ugll 
w/l 
ugJ1 
ug/ 1 
ugJ1 
ugJ 1 
ugJ1 
w/t 
w/l 
WI/t 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 UJ 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
3J 

10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 

ugJ 1 
ugJ 1 
ug/ 1 
ugJ 1 
us/ 1 
ugJ1 
us/ 1 
ug/l 
w/L 
ugJ 1 
ugJ1 
us/ 1 
ugJ 1 
ugJ 1 
ugJ 1 
us/L 
ugJ 1 
ug/l 
ugJl 
ugJ 1 
ug/ 1 
ugJ I 
ugJ 1 
ugJ1 
ug/l 
ugJ1 
w/l 
ugJ 1 
ugJ 1 
ug/l 
ugJ 1 
ugJ 1 
ugJ 1 
ug/ L 
ugJ1 
w/l 
us/l 
ugJ 1 
ugJ 1 
ugJ 1 
&I/ I 
ugJ 1 
ug/ 1 
ugJ1 
w/l 
ugJ 1 
ugJ 1 
w/l 
ugJ 1 

10 u U&l IO 
10 u WI 
10 u ugit 18 
10 u W/i/! 
10 u ua/ 1 118 
10 u W! 10 
10 u 

ii ti 

US! 1 
w/l ioo 
ug/t 10 

IO u w/t 10 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 UJ 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 

ugJ 1 
ugJ 1 
ug/ 1 
w/l 
w/l 
wJ 1 
us/l 
w/ 1 
UgJ 1 
w/l 
w/ 1 
w/l 
w/ 1 
u&l/ 1 
ugJ 1 
ugJ 1 
ugJ1 
w/ 1 
ugJ 1 
ugJ 1 
wJ 1 
ugJ 1 
w/ 1 
wJ 1 
ug/l 
ugJ 1 
w/l 
ugJl 
ugJ 1 
ug/ 1 
wJ 1 
ugJ 1 
ugJ 1 
WI/ 1 
ugJ1 
ugJ1 
ugJ 1 
ugJ 1 
w/ 1 
ugJ 1 
ugJ 1 
ugJ 1 
ugJ I 
ugJ 1 
ugJ1 
ugJ 1 
ugJ1 
w/ 1 
ugJ 1 

18 
10 
10 

1x 

?X 

:"o 

100 
10 

CLP PESTICIDEWPCBS W-SOW 
alpha-BHC W/l .05 .05 u Wl 

I 

-05 -05 u UgJt .O5 .05 u ug/ 1 .05 



NAS Whiting Field, Milton, Florida 
Site 18 Grounduater Data 

Lab Sample Nut&r: 90181002 RB920002 90181003 RB887018 
Site WHITING WHITING YHITING UHITING 

Locator UHFl8-1 18G00101 UHF18-2 18GOO201 
Collect Date: 21-OCT-93 29-JUL-96 21-DCT-93 26-JUL-96 

VALUE WAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE WAL UNITS DL 

beta-BHC 
delta-BHC 
gamna-BHC (Lipdane) 
Heptachlor 
Aldrin 
Heptachlor epoxicie 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DOD 
Endosulfan sulfate 
4,4-DOT 
Hethoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gama-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroctor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
ALuninm 
Antimony 
Arsenic 
Bariun 
Berylliun 
Cacknium 
Calcium 
Chrtmium 
cobalt 
Copper 
Iron 
Lead 
Magnesiwn 
Fianganese 
Mercury 
Nickel 
Potassiun 
Seleniun 
Silver 
Scdiun 
Thalliun 
Vanadiun 
zinc 

.05 u 

.05 u 
*OS u 
.05 u 
.a5 u 
.a5 u 
.a5 u 

.1 u 

.l u 

.l u 

.l u 

.l u 

.l u 
.072 J 

.5 u 

.l u 

.I u 
.05 u 
.05 u 

5U 
1u 
2u 

1:: 
1u 
1u 
1u 

ug/ 1 
68.4 J 
20.7 u 

1.6 UJ 
42.7 J 

.2 UJ 
3.2 U 

1910 J 
3.3 u 
4.1 u 
2.1 u 

73.2 J 
1U 

1000 J 
6.1 J 
.15 u 

7759 :: 
2u 

2.7 u 
1670 J 

.8a u 
2.5 U 

29 

ug/ I 
ug/ 1 
ugJ1 
ug/ 1 
ugJ 1 
ug/l 
ugJ 1 
ug/ 1 
us/ 1 
ugJ 1 
us/t 
ugJ 1 
ugJ 1 
ug/ 1 
ugJ I 
usJ I 
ug/ 1 
ugJ 1 
ugJ 1 
w/I 
w/L 
ug/ 1 
w/i 
ug/ 1 
ugJ 1 
ugJ L 
WI/l 

ugJ I 
ugfl 
uw i 
ugJ I 
UC!/ I 
ugJL 
ugJ I 
w/L 
ug/L 
ugJ I 
w/i 
q/l 
ugJ t 
w/i 
ugJ L 
ugJ1 
ug/ i 
U§/l 
ugf I 
ugJ 1 
ud I 
ugJ 1 
ugJ I 

.Of 
-05 
.05 
-05 
.05 
.05 
.05 

.l 

:i 

:1 
.l 

1: 
.l 

.;I: 

.05 
5 

: 
1 

: 

1 

200 
60 
10 

200 

: 
5000 

:x 

1:: 

500: 
15 
.2 
40 

5000 
5 

50:: 

:x 
20 

-05 u 
.05 u 
.a5 u 
.05 u 
.a5 u 
.05 u 
.05 u 

.l u 

.l u 

.l u 

.l u 

.I u 

.l u 

.l UJ 

.5 u 

.l u 

.l u 
.05 u 
.05 u 

5u 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

W/i 
ugJ 1 
w/l 
W/l 
Us/l 
ugf t 
w/l 

::t 
ug/ 1 
ug/ 1 
ugJ 1 
w/L 
us/l 
w/i 
UgJl 
ugJ 1 
ugJ1 
NJ1 
W/i 
ugJ1 
ug/ 1 
ugJ1 
Us/l 
UgJl 
w/L 
ugfl 

73.5 J ugJ1 
8.6 u ugJ 1 

.5 u ugJL 
46.9 J W/l 

.3 u us/i 
1.4 J ug/l 

4850 J UgJl 
3.7 J W/l 
2.4 J ugJ1 
2.5 J ugf 1 

76 U UgJi 
5.2 w/i 
854 J ugJ 1 
7.4 J w/L 

.l u w/L 
7.3 u UgJl 

i330 J i&ii 
.6 U WJl 

2.9 J w/l 
1410 J UgJl 

.6 U W/i 
1.2 J W/l 

55.8 UgJL 

13700 
20.7 U 

2.1 J 
64.5 J 

.41 J 

;il; ': 
70.a 

4.5 J 
43.5 J 

24800 
t.4 

1170 J 
74;i 

,2 J 
28 J 

2l2O J 

2.; ii 
1430 J 

.8a u 
94.8 

461 

ugJ1 
ugJ 1 
ug/l 
W/l 
NJ/! 
w/t 
UgJ t 
ug/l 
ugfl 
@Vi 
Ug/l 
us/l 
w/t 
og/ 1 
wit 
US! 1 
?g/i 

g:t 

::r 
w/t 
W/l 

200 
60 

2:: 

: 
5000 

10 

250 
100 

500: 
15 

if 
5000 

5 

50:: 
10 

E 

.05 u 
-05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.1 u 

.l u 

.l u 

.l u 

.l u 

.l u 

.l UJ 
-5 u 
.l u 
.l u 

.05 u 
*OS u 

5u 
1u 
2u 
1u 
1u 
1u 

1: 

34 u 
8.6 u 

.5 u 
36.9 J 

.3 u 
1.2 u 
611 J 

2.: : 
1.1 u 

12.2 u 
.7 u 

999 J 
8.4 J 
.ll J 

11.9 J 
462 J 

.6 U 
2.5 U 

1020 J 
.6 U 

1.2 u 
2.8 U 

ugfl 
W/l 
ugJ 1 
ugJ 1 
ugJ 1 
us/l 
wJl 
ug/ 1 
ugJ 1 
ugJ t 
ugJ 1 
ugJ 1 
ugf I 
ug/ 1 
us/l 
ugJ1 
ugJL 
ugJ I 
ug/l 
w/L 
ugJ 1 
ug/l 
ugJ 1 
w/L 
ugJ 1 
ugJ1 
w/i 

ugJ1 
us/t 
us/l 
ugJ 1 
WI/ 1 
ug/ 1 
ugJ t 
ugJ 1 
ugJ 1 
w/L 
ugJ 1 
w/ 1 
ugJ 1 
ugJ 1 
ugJ1 
ugJ 1 
ug/L 
ugJ 1 
W/l 
W/l 
UgJl 
UgJl 
ugJ1 

.05 

.05 

.05 

.05 

.05 

.05 

.a5 

:i 

:1 
.l 

:1 

1: 

.i: 

.05 
5 

: 
1 

: 

1 



NAS Uhiting Field, Rilton, Florida 
Site 18 Grounduater Data 

Lab Sample Nunber: 90181002 RB920002 90181003 RB887018 
Site UHITING UHITING WHITING UHtTtNG 

Locator UHFlB-1 18G00101 UHF18-2 18600201 
Collect Date: 21-OCT-93 29.JUL.96 21-OCT.93 26.JUL-96 

VALUE WAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 



Hilton, Florida 
Site 18 Groukdwater Data 

Lab Sample Number: 90186001 RB887011 
Site WHITING UHITING 

Locator UHF18-3 18GOO301 
Collect Date: 25.OCT.93 24.JUL-96 

VALUE QUAL UNITS DL VALUE DUAL UNITS DL 

CLP VOLAT~LEB 90-B0u 
chtorcmethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Mcthylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,I-Dichtoroethane 
1,2-Dichloroethene (total) 
chloroform 
1,2-Dichloroethane 
2-BUtanOne 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Brunodichloromethane 
1,2-Dfchtoropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochioromethane 
l,I,2-Trichloroethane 
Benzene 
trens+l;3-Dichloropropene 
Bicmoform 
4-Hethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Ch 1 orobenrene 
Ethytbenzene 
Styrene 
Xylems (total) 

wJ 1 

CLP SEMIVOLATILES 90-SOU 
Phenol 
bis(2-Chloroethyl) ether 
2-Chtorophenot 
I,3-Dichtorobenzene 
1.4.Dichtorobenrene 

w/l 

10 u ugJ 1 
10 u ugJ 1 
10 u ug/l 
10 u ug/ 1 
10 u us/ 1 
12 UJ ugJ 1 
10 u ugJ 1 
10 u w/L 
10 u ugJ L 
10 u ug/ 1 
10 u ug/L 
10 u usJ 1 
10 u ugJ 1 
10 u ugJ 1 
10 u ugJ 1 
10 u WJ 1 
10 u w/i 
10 u ugJ 1 
10 u ugJ 1 
10 u w/l 
10 u ug/ 1 
10 u w/l 
10 u w/l 
10 u ugJ 1 
10 u ugJ 1 
10 u ugJ 1 
10 u ugJ 1 
10 u UgJ t 
10 u w/l 
10 u w/L 
10 u ug/ 1 
10 u w/l 
10 u w/l 

10 u 
lb u 
10 u 
10 u 
10 u 

ugJ1 
ugJ 
u9/ t 

1 
1 

ui/ 
wJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

ugJ 1 
ugJ 1 
ugJ 1 
ugJ I 
w/l 
ug/ 1 
ugJ I 
wJ 1 
ugJ1 
ugJ 1 
ug/ 1 
ugJ 1 
ugJ 1 
ugJ 1 
ugJ 1 
ugf I 
ugJ t 
ugJ I 
ugJ1 
ugJ 1 
ug/ 1 
w/l 
ugJ 1 
ugJ i 
ugJ 1 
ug/ 1 
ugJ t 
ugJ I 
ugJ 1 
ugJ 1 
ug/ 1 
ugJ L 
ugJ 1 

w/l 
ugJ 1 
wJ 1 
wJ 1 
ugJ 1 



NAS Whiting field, Milton, Florida 
Site 18 Groundwater Data 

Lab Sample N&m-: 90186001 RIM7011 
Site UHITING UHITING 

Locator UHF18-3 18GOO301 
Collect Date: 25-OCT-93 24-JUL-96 

VALUE DUAL UNITS DL VALUE DUAL UNITS DL 

', ",',' 1,2-Dichlorobenzene 
Z-hethylphenol 
2,2-oxybia(l-Chloropropane) 
4-Nethylphenol 
N-Nitroso-di-n-propytamine 
Hexachloroethane 
Nitrobenzene 
Iiophorone 
2-Nitrophahot 
2,4-Dimethylpheml 
bfs(&Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4ChIorosniIine 
Hexechlorobutadiene 
4-ChLoro-3-methylphenol 
2-Methylnaphthalene 
tiexachlorocyclopentadiene 
2,4,6-frichlorophenol 
2,4,5-Trichtorophenol 
t-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-NitroaniLIne 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-binitrotoluene 
Diethjdphthalate 
4-Chlorophenyl-phenylether 
Fluorkf%! 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenykmiine 
4-grqophenyl-phenylether 
Hexachlorobenrene 
Pentachlorophekol 
Phenanthrene 
Anthracene 
Carbaiole 
Di-n-krtylphthelate 
Flwkktthene 
pyi‘i* 
~otylbknz~lpbth&\&e 
$3:bichlotdb&idine 
k&o&.' anthracerie 

bit$(Z-Ethythexyll phthsletc 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 Ll 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 UJ 
25 U 
10 u 
10 u 
10 u 
25 U 
10 II 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 

2J 

10 
10 
10 

18 

18 
10 

1x 

:x 
10 

18 
10 
10 
10 

:: 
25 

2 

1x 

::. 
10. 
25:: 
25 ., 
10: 

1x. 

18 
25. 
25 

18. 

:i 
la. 

100 

1: 

;;: 
10, 

1x 
10 

‘1 
I 

ug/ 1 
ug/ 1 
ug/ 1 
us/l 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
w/L 
I.&l/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ugf 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
w/ 1 
w/l 
ug/ 1 
ugf 1 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
w/l 
WI/ 1 
WI 1 
ug/ 1 
ug/L 
w/l 
w/l 
40 1 
ugf 1 
ug/ 1 
ug/l 
WI 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
w/l 

\ 



#AS Uhiting Field, Hilton, Florida 
Site 18 Groundwater Data 

Lab Sample N&m-: 90186001 RB887011 
Site UHITING UHITING 

Locator UHFl8-3 18600301 
Collect Date: 25.OCT.93 24.JUL.96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

Di-n-octylphthalate 10 u 
Benzo (b) fluoranthene 10 u 
Bento (k) fluoranthene 10 u 
Benz0 (a) pyrene 10 u 
~tdeno (1,2,3-cd) pyrene IO u 
Dibenzo (a,h) anthracene 10 u 
Benzo (g,h,i) perylene 10 u 

CLP PESilCIDES/PCBS 90.SOU 
elphd-BHC 
beta-W 
delta-BHC 
game-BHC (Lindane) 
Heptachlor 
Aldrin 
Heprachlor epoxide 
EndOSUlfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DOD 
Endosutfan sulfate 
4,4-DOT 
nethoxychlor 
Endrin ketone 
Endrin bldehyde 
alphe-Chlordane 
gmna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Atwclar-1232 
AWlor- 
Aroclor-1248 
Arocior-1254 
ArocIor-1260 

CLP METALS AND CYANIDE 
Aluninm 
Antimony 
Arsenic 
Bariun 
BeryILiun 
Cechrium 
CE!CigL!t! 

$?p 

COjlpi 
li-iJll 
Led 
&ignelicih 

WI 1 
.05 u 
.05 u 
.05 u 
-05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.l u 

.l u 

.I u 

.l u 

.l u 

.l u 

.l u 

.5 u 

.l u 

.l u 
.05 u 
.05 u 

5u 

:i 
1u 

:: 
1u 
1u 

w/L 
10200 

20.7 IJ 
1.6 UJ 

29 J 
.82 J 
3.2 U 
345 J 

32.6 
4.1 u 

27.8 UJ 
61800 

2.5 UJ 
650 J 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

:1 
.I 

:i 

:; 

:: 

.o: 
.05 

5 

: 

: 

1 
1 

200 
60 

2:: 

: 
5000 

10 

;i 
100 

500: 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.l UJ 
.l UJ 
.l UJ 
.I UJ 
.I UJ 
.I UJ 
.l UJ 
.5 UJ 
.I UJ 
.l UJ 

.05 UJ 

.05 UJ 
5 UJ 
1 ULI 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

78.2 J 
8.6 u 

.5 u 
15.2 J 

.3 u 
1.2 u 
497 J 

2.3 i 
1.1 u 

60.2 J 
.6 U 

499 J 

WI 1 
ugf 1 
us/ 1 
ug/l 
WI 1 
WI 1 
ugfl 

WI 1 
WI 1 
ugfl 
ugf 1 
w/l 
WI 1 
ugfl 
WI 1 
w/l 
us/l 
WI 1 
WI 1 
ugf 1 
us/l 
WI 1 
us/l 
WI 1 
ug/ 1 
WI 1 
ugf 1 
WI 1 
ugf 1 
ugfl 
ugfl 
ugfl 
ug/L 
WI 1 
w/l 

WI 1 
ugfl 
WI 1 
ugfl 
WI 1 
w/L 
ugfl 
w/L 
w/l 
WI1 
w/l 
w/L 
ugfl 

.05 

.05 

.05 

.05 

.05 
.l 
.I 
.I 
.l 



NAS Uhiting Field, Hilton, Florida 
Site 18 Groundwater Data 

Lab Sarrple Nmber: 
Site 

Locator L --_ 

90186001 RB887011 
WHITING UHITING 
UHFl8-3 18COO301 

-c .-...w nv ^, . . ^. 
ume: L3-Vt.I -13 L4-JUL-Yo 

VALUE QUAL UNITS DL VALUE QUA1 *I.*.-.. ,.I “P(L13 “L 

nanganese 
Mercury 
NSW,. 
PotasslUn _-I. .I_- 

31.4 WI1 15 2.7 J ugf 1 ..,. 
:. ', 

-15 u w/t .I u us/l .:' ." 

15.2 J 
ug!! 

i3 7.3 u WI 1 -.. .* ,,,',," j: : .., ,..e 4 5Y4 J 
I .a WI/ 1 __-,I 

2.; ii 
WI’ 3 .o u WV 1 

:;t 50:: 
2 

- . . 
.> u 

.a ug/ 1 
1320 J .-am I baa J ..- ,I 

WV 1 #be*. ..-,a .- _ . . 

5eieniun 
Silk 
Sodium 
fhalliun 
VaIMdiL#l 
trhc 
Cyanide 

.uu u wr 1 
133 W/l 

135 u 
us/t 
ug/l 

to 

;i 
10 

.6 u 
1.2 u 
1.2 u 
2.6 U 

ug/ 1 
ugf 1 
ug/ 1 
ugfl 



I 

NAS Uhiting Field, Milton, Florida 
Site 18 Groundwater Data 

Lab Sample Nunber: RB921001 RB886013 RB886007 
Site WHITING UHITING UHITING 

Locator 18GOOlOl 18G00201 18600301 
Collect Date: 29.JUL.96 26.JUL.96 23.JUL.96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

Gio&lUattr guality Giotiattr gualitl 
Alkalinity es CaCM Alkalinity es CaCO3 
Aimonia-N Aimonia-N 
Chloride Chloride 
Hardness as CaCO3 Hardness as CaCO3 
Nitrate-Nitrite Nitrate-Nitrite 
Ptidsphorous-P, Total Ptidsphorous-P, Total 
Sulfate Sulfate 
sutfide sutfide 
Total Dissolved Solids Total Dissolved Solids 
Totat Kjeldahl Nitrogen Totat Kjeldahl Nitrogen 
Total organic carbob Total organic carbob 
Total petrol&m hydrocerbohs Total petrol&m hydrocerbohs 
Di&olved Methane Di&olved Methane 
Dissolved Organic Carbon Dissolved Organic Carbon 

10 u mS/l 

10 u 

1x 10 u mgfl 

10 u 

1: 1 

106 i 
-79 .I 1.18 .25 .i 

-3 u -3 .3 u .3. .3 u ,,, 
1.2 1 1u F! I. lU iil'~.. ; .." . . . . . . . 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34807015 34807016 34807017 34807018 

CLP'VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
f,l-Dichloroethene 

.l,l-Dichloroethane 
I s:Dic_hloroethene (tota 

I I 7’ II. 

ichloroethane 
anone 
-Trichloroethane 
_ A-L--- II --1 A- 

Bromodichloromethane 
I,&Dichloro ropane 
cis-1,3-Dich oropropene e 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
Z-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlordbenzene 

'-Ethyl benzene 

11 u 
11 u 
11 u 
11 u 
11 u 
58 
11 u 
11 u 
11 u 
11 u 
11 u 
11 UJ 
11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 UJ 
11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

w/kg 
w/kg 
ug/kg 
udkg w/kg 
&kg 
w/b 
wdkg 
wf kg 
uglkg 
w/kg 
wfkg 
wf kg 
w/kg 
w/kg 
w/kg 
udkg 
wf kg 
w/kg 
Wkg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
Wkg 
udkg 
w/kg 
w/kg 
‘a/kg 
w/kg 
u’dkg 

. 
: 

.,. ,. 

. . ,. 

. . . .... .,... .,. . . . 
. . . .' ,;. ..:..: ,. ,,. ,. .:. 

.:.. 
".' :. ..., . 

.,.. :U= Noi DET%CTED,J=ESTIMATED VALUE 
.: ,.. ,,;,:.. .'... " U&REPORTED UANTITATION LIMIT IS @IALIFIED AS ESTIMATED :... '.' . . . . . . R= RESULT IS iEJECTED AND UNUSABLE . . . 
'. " ,. 

: '. . . 

12 u udkg 
12 u udkg 
12 u udb 
12 u wf kg 
12 u w/kg 
26 w/kg 
12 u w/kg 
12 u udkg 
12 u w/kg 
12 u udkg 
12 u wf kg 
12 UJ udb 
12 UJ udkg 
12 u udkg 
12 u w/b 
12 u w/kg 
12 u us/kg 
12 u udkg 
12 u udkg 
12 u w/kg 
12 u w/kg 
12 u udkg 
12 u w/kg 
12 u w/kg 
12 UJ &kg 
12 UJ w/kg 
12 u w/b 
12 u w/kg 
12 u w/kg 
12 u dkg 
12 u udkg 
12 u w/k 
12 u w/kg 

1300 UJ 
1300 u 
1300 u 
1300 u 
1300 u 
1300 UJ 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 

1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 



NAS WHITING FItiD -- SITE 18 
SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34807019 34807020 34815001 34815002 
Site WHITING WHITING WHITING WHITING 

Locator 18SB2-15-17 18382-20-22 18SB4-5-7 lBSB4-10-12 
Collect Date: 05-JAN-93 05-JAN-93 06-JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOCATILES go-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloraethane 
2-Butanone 
l.l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

I Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3Dichloropropene 
Bromoform 
cl-Methyl-2-pentanone 
t-Hexanone 
k:=s;;~loroethene 

1,1;2,2-Tetrachloroethane 
Chlotobenzene 
Ethylbenzene 
Styrene 
Xylenes [total) 

6600 UJ 
6600 u 
6600 u 
6600 u 
6600 u 
6600 UJ 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 UJ 
6600 U 
6600 U 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 UJ 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 
6600 u 

udkg 
uglkg 
w/kg 
w/b 
w’kg 
w/kg 
udkg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udki 
w/kg 
Wkg 
w/kg 
udkg 
wf kg 
udkg w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
&kg 
uglkg 

6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 

U= NOT DETECTEO JoESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

11 u 
11 u 
11 u 
11 u 
11 u 
77 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1: Ju 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
16 

w/kg 
w/kg 
uglkg 
ugfkg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
uglkg 
udkg 
w/kg 
w/b 
wdkg w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34815003 34815004 34815005 34815006 
Site WHITING WHITING WHITING WHITING 

Locator 18384-15-17 18584-25-27 18384-35-37 18SB4-40-42 
Collect Date: 06JAN-93 06-JAN-93 O&JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

'MATED VALUE 
'ION LtMIT IS QUALIFIED AS ESTtMATEO 
AND UNUSABLE 

11 UJ 
11 u 
11 u 
11 u 
11 u 

210 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 

13 u 
13 u 
13 u 
13 u 
13 u 
54 UJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

wlkg 
w/kg 
udkg 
w/kg 
udkg 
ugh 
w/kg 
ug/kg 
w/kg 
w/kg 
wdkg 
udkg 
w/kg 
w&i 
wit/kg 
udkg 
udkg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/h 
ud kg 
w/b 
wdkg 
w/kg 
w/kg 
udkg 
udkg 
w/kg 
&kg 
w/kg 



NAS WHITING FltCD -- SITE 18 
SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34807001 34807002 34807004 34807005 
Site WHITING WHITING WHITING WHITING 

Locator 18SB6-5-7 18SB6-lo-12 18SB6-15-17 18586-20-22 
Collect Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
I.l-Dichloroethene 
1.1~Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-l',3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
P-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-fetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
21 J 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 
55 u 

2: 

55: 

:: 
55 

:: 
55 

:z 

:: 
55 
55 

:: 
55 

:: 

:: 

:: 

:: 
55 
55 

zz 
55 
55 

U= NOT DETECTED J=ESTIMATED VALUE 
LLJ- REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

6500 UJ w/kg 
6500 u uglkg 
6500 U uglkg 
6500 U w/kg 
6500 U &kg 
6500 UJ w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U &kg 
6500 U w/kg 
6500 U w/b 
6500 UJ w/kg 
6500 U w/kg 
6500 U w/b 
6500 U w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U us/kg 
6500 U w/b 
6500 U w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U uglkg 
6500 UJ w/kg 
6500 U w/kg 
6500 U w/kg 
6500 u w/kg 
6500 U w/kg 
6500 U w/kg 
6500 U w/kg 
8700 w/b 

10 u 
10 u 
10 u 
10 u 
10 u 
10 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
udb 
udkg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ud kg 
uglkg 
&kg 
w/b 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
udb 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
udki 



SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34807007 34807006 34797001 34799002 
Site WHITING WHITING WHITING WHITING 

Locator 18587-5-7 18587-15-17 18588-5-7 18SB8-lo-12 
Collect Date: 05-JAN-93 05-JAN-93 04-JAN-93 04-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-sow 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichlor~ethene 
l,l-Dichloroethane 
1.2~Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-petitanone 
P-Hexanone 
Tetrachloroetherie 

11 u 
11 u 
11 u 
11 u 
11 u 

150 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

7100 UJ &kg 
7100 u w/kg 
7100 u w/kg 
7100 u w/kg 
7100 U udkg 
;;DI; ;J uglkg 

w/kg 
7100 u w/kg 
7100 u u/kg 
7100 u w/b 
7100 U w/kg 
7100 U w/kg 
;;;; ;J w/kg 

udkg 
7100 u udkg 
7100 u w/kg 
7100 u w/kg 
7100 u w/kg 
7100 U w/kg 
7100 u w/kg 
7100 u w/kg 
7100 u uglkg 
7100 u w/kg 
7100 U w/kg 
7100 u w/kg 

:Ki iJ :;:kiJ 
7100 U wf kg 
7100 u udkg 
7100 u w/kg 
7100 u w/kg 
7100 U w/kg 
800 J w/kg 

7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 
7100 



NAS WHITING FIELD -- SITE 18 
‘L-l- 

SUBSURFACE SOIL -- VOLATILES -- REPORT NO. 10509 

Lab Sample Number: 34799003 34807013 34807014 34799001 
Site WHITING WHITING WHITING WHITING 

Locator 18SB8-15-17 1839-5-7 18SB9-15-17 18SBlO-5-7 
Collect Date: 04-JAN-93 05-JAN-93 05-JAN-93 04-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS Dl 

CLP VOLATILES go-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1.2~Uichloroethene (total 
Chloroform 
1,2-Dlchloroethane 
E-Butanone 
l,l.l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 
tram-1 ,3-Dichloropropene 
Bromoforfn 
4-Methyl-Z-pentanone 
2+P"Z.".MP 

;A~I,“II.G 

*achloroethene 
:::: 
1.1, 

lene 
,2,2-Tetrachl 

Chl orobenzene 
Ethylbenzene 

ordethane 

1400 UJ 
1400 u 
1400 u 
1400 u 
1400 u 
1400 UJ 
1400 u 
1400 u 
1400 U 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
ug/kg 
udkg 
w/b 
w/kg 
w/kg 
w/kg 
ug/b 
w/kg 
ugfkg 
wlks 
ud kg 
w/kg 
udkg 
v/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
@kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w&g 
Wkg 

1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 

., ,, 
$4 NOT--DETECTED J=ESTIMATEfJ VALUE 

,. ‘. :' W.R&PORTED UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
,;.- R= ~RESU).T~.JS~~ s EJECTED AND UNUSABLE . . . . . ” ,. . . ,. . . 

‘, ., :. . ,:: . . ,. ‘.,. ,‘,’ ,, .: :...:.. .L,‘.’ ,. . “” ..,. ,, .,,.. 

11 u w/b 
11 u wf kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u us/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
.ll u w/kg 
11 UJ ug/kg 
11 UJ 
11 u 

4:; 

11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/b 
11 UJ ug/kg 
11 UJ ug/kg 
11 u us/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 

11 u 
11 u 
11 u 
11 u 
11 u 

230 J 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

udkg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udb 
w/kg 
Wkg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wdkg 
Mb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 



-- ‘jy 
NAS WHITING FIELD -- SITE 18 

SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807015 34807016 34807017 34807018 
Site WHITING WHITING WHITING WHITING 

Locator 18381-5-7 18SBl-IO-12 18SB2-5-7 18SB2-lo-12 
Collect Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 u 
850 U 
350 u 
350 u 
350 u 
350 u 
350 u 
850 u 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
350 u 
350 u 
350 u 

w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
uglkg 
w/b 
@kg 
w/kg 
w/kg 
w/kg 
ugfkg 
4 kg 
us/kg 
uglb 
ugfkg 
w/kg 
wf kg 
w/kg 
uglkg 
w/kg 
dkg 
ugf kg 
ugfkg 
4 kg 
w/kg 
uglkg w/kg 
dkg 
ugfkg 
wf kg 
w/kg 

9~ 
;;jki; 
w/kg 
w/kg 
us/kg 
uglkg 
uglkg 

350 
350 
350 
350 
350 
350 

% 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
850 
350 
850 
350 
350 
350 
850 
350 
850 
850 
350 
350 
350 
350 
350 
850 
850 

350 350 
350 
850 
350 
350 
350 
350 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
860 U 
350 u 
860 u 

40 J 
350 u 
350 u 
860 U 
350 u 
860 u 
860 u 
350 u 
350 u 
350 u 
350 u 
350 u 
860 u 
860 u 
350 u 
350 u 
350 u 
860 u 
350 u 
350 u 
350 u 
350 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
us/kg 
w/kg 
u/b 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
uglkg 
us/kg 
w/kg 
uslkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
850 u 
850 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 u 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
350 u 
350 u 
350 u 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
850 
350 
850 
350 
350 
350 
850 
350 
850 
850 
350 
350 
350 
350 
350 
850 
850 
350 s,.-l 
J3U 
350 
850 
350 
350 
350 
350 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

34807016 34807017 34807018 
WHITING WHITING WHITING 

18SBl-IO-12 18SBi?-5-7 18SB2-lo-12 
nc- ,Ak,L03 nc- IAN-Ill pr .".I ft.3 - - -. . - - _- -.... 

DL V/II IIC nIlAl IINTTP nl VAI IIF I-VIAI II 

350 
350 
350 
350 350 UJ 35d Uy,r+j ., YU" 

aqfl II acn ,,#+&ri" ,' '. " :.ac;n si 
350 350 u u&kg 350 35o.u 
350 350 u ua/ka 350 350 u : 
350 
350 

I, 1-.1"1.-7.1 "a -.,n,. -a,2 "cl-JHN-YJ 
,L"L V""L "8.1 I., "C ."L"L vur,L "NITS DL VALUE QUAL UNITS DL 

350 u w/kg 350 ',, 350. w. '..:~;og/ic~...~.':.:,.,~.:.,~.s5~ 350 u w/b 350 
350 u w/kg 350 

350 .' 
,354 y' -ugjkij;:. .,L y:35Q. 350 u w/kg 350 

350 u ua/ko 350 u .. .ui$i/kg::.' ,",' .:.:.:.:..,.35(J 350 u udkg 350 
tilLi'.':'.. " atfi 150 UJ w/kg 350 

I.8" " vu, R" VI" I-" " 
"pl$, '. :'.':.~gj 

-50 u &kg 350 
350 u w/kg 350 

g&g,...- 350 350 u 
350 u ugjkg 

w/kg 350 
350 350 u ug/kg: y:: :.:'.35(3 350 u udb 350 

350 u w/kg 350 
2 ! 

ug/ks'. :, : ': 3sp 350 u 
350 

w/kg 350 
350 u Wkg 350 ilgilq '.'Y " 350 350 u w/kg 350 

350 350 u wf kg 350 350 u q/kg: ': :. 350; 350 u w/kg 350 
350 350 u uglkg 350 350 u. 350 u w/kg 350 
350 350 u &kg 350 350 U, 

ug/kg ~ .-'.":'350 
tig/kcj '.:I ,"Y'. :@D. 350 u w/kg 350 

350 350 u udkg 350 350 u sg;1& ..:. : >: -:':sLio, 350 u Wkg 350 
.,..., . . .', :.. .. . . . . ., . . . . . ..., ,,,,, ...A ,, ": '.'. .:.. . . . . . . .::::,. 

.:'. '," -,.:; :.;, 
.; " .'. ..: ..,. :'_ .,'.'.;.:~ . 

.._ _. . . ...' : ,,, 
,, ., .'. .;; ,,,, . . . . . . ',::. 

., .:: .,... .. .. . . . .'.."..':.: .:,: :,: 
,. . . ..,,. .." ,,,::.::::. 

: ,, : .+.,. "":':':'...:,.,:x :... 
... :" .,. .,,.I .;,.... ., .,..... .:.: 1:. .. '. 

,. . ;.I '.'.:-;I:, 
. . . . . . . . .'," : .,, .., ;;;;: 

" :.. ,, .,.'.A . . . . :.>;: . . . . '.T ,.......... ., .,; ,.j :.A.. . . .., .,.. 
'. .: 

,',,.: y;.,,:., ,, ..: :::.::::.:,.j-,: ;:.. ': . . . . . ,,: .,,...: . . . . ,:,: . . . ,.;; ,.:.., 

. ..' 
::,.y ..., 1, '., . . ...,.,Y.:.. 1.x:. ,.. 

,I. . . . . . . . . .'::.,.I, ;,..I :, . . . . I:;.:.:. 
. . . . . . . . . . . . ., '....... . . . . . . . . ..,. ,.;:. '. . ..,,., .y: ,:,...,., ....,. . . ,..,..,,,.:.. ., ,..... . 

', ,.;.:.y....: .,.,.,..: .,.,I .,,, ..,.,.,, . . . . . 
:. ::j . . . ,. ,. ,,, :....:,.:.. ::,. :., ,, .'. ".' '.,... .,.,:.~.~...,,.,. ;:':.I-.-:-::-:,-:-:.::~, 

.::. ..: ,.,. :. ..;. .". : -.: . . . . ..), ,.: 
:. ; ,, " .' . . . . .'I': . . . . . ,, .: ./ : ,.,., .,., ..,.,,,' ... .,.,. . . . . . .,., ..,,y...:::, .,.,. .,:.:,. 

: ., ,' ,. ..,.: .( "' .., 
," ,. : .y.. 

,.,. . . 
.j,' .'. 

..,, ". :',: 
,' ,,,, ,, ". ,;“. : .y.,. ".. 
.-.... j,::. . . . . . : ..;; ,',' :.... .,: ,: ,,, ,,, ',".' .,.. v... : ,, 

.,. ',' : . . . . . . . .,.. ;.:,, .. : ,.,. 
., . 

,, ‘:. 
: .,. 

,, .,, . . .,.,,,, l’.,,,. .,... 

Lab Sample Number: 34807015 
Site WHITING 

Locator 18581-5-7 
Collect Date: 05-JAN-93 

VALUE QUAL UNITS 

Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3Dichlorobentidine 
Benzo (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-act lphthalate 
Benzo (b 3 fluoranthene 
Benro (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2.3-cd) pyrene 
Dibenzo (a,h) anthracene 
Bento (g,h,i) perylene 

350 u Wkg 
350 u Wkg 
350 u w/kg 
350 UJ w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u &kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u ug/b 
350 u w/kg 

U= NOT DETECTED J=ESTIMATED VALUE 
U& REPORTED QUANTITATION LIMIT IS DUALIFIED AS ESTIMATED 

.R= RESULT IS REJECTED AND UNUSABLE 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

CLP SEMIVOLATILES 90-SOW 
-Phenol 
bis(2-Chloroethyl) ether 
E-Chlorophenol 
1.3-Dichlorobentene 
1,4-Dichlorobenrene 
1,2-Dichlorobenrene 
E-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenrene 
Isophorone 
2-Nitrophenol 
2. 4-Dimethylphenol 
bi s(Z-Chloroethoxy) methane 
2. .4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
I-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methvlnaohthalene 
Hexachiorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5Trichlorophenol 
2-Chloronaohthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,BDinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2;4;Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

.'.' 

Lab Sample Number: 34807019 34807020 34815001 34815002 
Site WHITING WHITING WHITING WHITING 

Locator l&X82-15-17 18582-20-22 18384-5-7 18SB4-10-1'2 
Collect Date: 05-JAN-93 05-JAN-93 O&JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
890 u 
370 u 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
890 U 
890 U 

ii8 t( 
370 u 
370 u 
370 u 

&kg 
Wb 
ud kg 
w/kg 
w/kg 
w/kg 
ugfkg 
wf kg 
udb 
ug/kg 
w/kg 
w/kg 
ugfkg 
‘&kg 
ud kg 
wfkg 
wfkg 
w/kg 
w/kg 
w/kg 
wfb 
w/kg 
w/kg 
w/kg 
ugfkg 
ugfkg 
udkg 
w/kg 
ugfkg 
wf kg 
w/kg 
w/kg 
udkg w/kg 
udkg 
w/kg 
w/kg 
wf kg 
ugf kg 
w/kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
890 
370 
890 
370 
370 
370 
890 
370 
890 
890 
370 
370 
370 
370 
370 

370 u w/kg 370 700 U ugfkg 700 700 u w/kg 
370 u w/kg 370 700 U ug/kg ,, 700 700 u w/b 
370 u w/kg 370 700 u .-.ug/kg 7Db 700 u w/kg 
370 u w/kg 370 700 U -'iig/kg 700 700 u w/kit 
370 u udh 700 u :ug/kg ,700 700 u w/kg 
370 u w/kg i:: 700 u ;,, UglkQ’::. 700 700 u w/kg 
370 u wlkg 370 700 U :.ug/kg\:. 700 700 u w/kg 
370 u w/kg 370 700 u w&i 
370 u w/kg 370 

700 u : . ..rigfkg..‘. ,‘,, 70; 
709,D i&j/k. ..,:. 700 u w/b 

370 u ugfkg 370 
:i Z' 

&jj'q-- :.. :. : 700 700 u w/kg 
370 u &kg 370 700 u w/kg 
370 u w/kg 370 i’Q0 U’S us/kg.“-I. 

.ug/k@ : :. :. .;?O; 
700 UJ w/kg 

370 u w/kg 370 700 UJ t&/kg :, iob 700 UJ w/kg 
370 u uglkg 370 700 u w/kg .. '700 700 u w/kg 
370 u ugfkg 370 700 u ‘Wfb ‘. 700 u 
370 u v/kg 370 ,'700 U " ug/kg 

,; ;g w/kg 
700 u w/kg 

370 u udkg 370 .fOQ u .-",ug/kg::::.: iOb 700 u w/kg 
370 u w/kg 370 700 u 700 u us/kg 
370 u us/kg 370 

:: -ug/kg’.::::., :.:. 700 
: gig/kg ':". 720 w/kg 

370 u w/kg 370 28 !I ugjkg:,.:: : ::: 700 u ugfkg 
370 u wfb 370 700 Y '-..ugJkj. ':700 700 u w/kg 
370 u &kg 370 ,-us/kg ,709 700 u w/kg 
370 u w/kg 370 

$8. v-. 
". tig/kg,. " '; 700 1700 ucdkg 

370 u w/kg 370. 700 u ‘. : ..ug]kg~~:l ". .‘70(1 700 u w/h 
370 u w/kg 370 ,, 7D@ u .: -ugjkg'::-':"' . ..!a4 700 u us/kg 
890 u ugfkg 890 l?OO u :’ :ug/kg:.i? ‘~174(1 1700 u w/kg 
370 u w/kg 370' .:.yj(-j u ,,; ,'ii'g?k~~:'::I'::":.'::i~oo, 700 u w/kg 
890 u w/kg 890 1790. U :':"'ug/kg ... do@ 1700 u w/kg 
370 u w/kg 370. ," :.gp,u- ..,,.~~;r~g~~.~; ';.: ~ 700 700 u w/kg 
370 u u/kg 37q .@Q y" ": utjik@:. '.f?Ofj. 700 u @kg 
370 u ugfkg 700 U w/kg 
890 u w/kg 1700 u w/kg 
370 u w/kg 700 u w/kg 
890 U w/kg 1700 u w/kg 
890 u w/kg 1700 u w/kg 
370 u w/kg 700 U w/kg 
370 u w/b 700 u w/kg 
370 u w/kg 700 u udkg 
370 u &kg 700 u udkg 
370 u udkg 79 J w/kg . ,, ,,, ....... ... .:.. ,, ', r,. ., .; ., :.... : ,: 

'.. :.. ,.' 
,, 

.: ..A.... . . '.. . . . . :.,, ,, ', 
,i ., . . . . ,. .,,, ,,, :.:.:.~:~::~~~:;~ ', '..: 

:.:. ":: .' ""'::,',:"j': ,,,, ,,.: ,,,,, ,','," ,,,.. 
,,.. . :...... ,'.,, ..,. . . :' " :: : 

',;:;, . 
'. ,, . ..I. : ., : : . : :. ",: ., 

..: 
. :: ;; 

., . .'...,.' .:,.,,,. :,, 
,I. '.' ..I, 

,, ,' 
'.'.'. " .,"" .'. ',' 

700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

1700 
700 

1700 
700 
700 
700 

1700 
700 

1700 
1700 

700 
700 
700 
700 
700 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807019 34807020 34815001 34815002 
Site WHITING WHITING WHITING WHITING 

Locator 18582-15-17 18582-20-22 18SB4-5-7 18384-10-12 
Collect Date: 05-JAN-93 OS-JAN-93 06-JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE OUAL UNITS DL VALUE OVAL UNITS DL 

4-Nitroaniline. 
4,6-Di,nitro-Z-methylphenol 
N-Nitrosodlphenylamine 
4-Brbmbphenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbarole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthatate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhejtyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (I,Z,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

w/b 890 
w/kg 890 
w/kg 370 
w/kg 370 
w/kg 370 
uglkg 890 
Wkg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
ug/kg 370 
Wkg 370 
Wkg 370 
w/kg 370 
w/kg 370 
wf kg 370 
ug/kg 370 
w/kg 370 
'e/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 

890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

udkg 
ucdkg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/b 
w/kg 
udkg 
‘&kg 
uglkg 
w/kg 
‘a/kg 
&kg 
w/kg 
‘Mb 
udkg 
udkg 
Wkg 
ug/b 
udkg 
w/kg 

1700 u Wkg 
1700 u w/kg 

700 u &kg 
700 u w/kg 
700 u w/kg 

1700 u w/kg 
700 u wlkg 
700 u udkg 
700 u w/kg 
700 u ud kg 
700 u w/b 
700 u udkg 
;i; ;J ug/kg 

w/kg 
700 u wlkg 
700 u ug/kg 
700 UJ ug/kg 
700 UJ ug/kg 
700 u udkg 
700 u w/kg 
700 u wlkg 
700 u ‘a/kg 
700 u ‘a/kg 
700 u w/kg 

1700 
1700 

700 
700 
700 

1700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 



L----- 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34815003 34815004 34815005 34815006 
Site WHITING WHITING WHITING WHITING 

Locator 18SB4-15-17 18SB4-25-27 18384-35-37 18384-40-42 
Collect Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 

VALUE OUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CL;h;PS;;VOLATILES 90-SOW 

bis(2-Chloroethyl) ether 
2-Chlorouhenol 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
1;2-Dichlorobenzene 
2-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobentene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(Z-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
E-Chloronaphthalene 
Z-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

,Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

.Fluorene 

690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 UJ 
690 UJ 
690 U 
690 U 
690 U 
690 U 
690 U 

1100 
690 U 
690 U 
690 U 

3100 
690 U 
690 U 

1700 U 
690 U 

1700 u 
690 U 
690 U 
690 U 

1700 u 
690 U 

1700 u 
1700 U 

690 U 
690 U 
690 U 
690 U 
690 U 

udkg 
uglkg 
wf kg 
w/kg 
&kg 
w/kg 
uglkg 
Wkg 
uglkg 
w/kg 
w/kg 
w/kg 
uglb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ucd kg 
us/kg 
udkg 
w/kg 
w/kg 
w/kg 
udkg 
wf kg 
w/kg 
ugf kg 
w/kg 
w/b 
&kg 
w/kg 
udkg 
w/kg 
w/kg 
&kg 
wf kg 
wf kg 
uslks 

690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
690 

1700 
690 

1700 
690 
690 
690 

1700 
690 

1700 
1700 

690 
690 
690 
690 
690 

360 U &kg 
360 U w/b 
360 U w/kg 
360 U uglkg 
360 U udkg 
360 U uglkg 
360 U w/b 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 UJ w/kg 
360 U w/kg 
360 U w/kg 
360 U w/b 
360 U w/kg 
360 U uglkg 
360 U udkg 
360 U w/kg 
360 UJ ug/kg 
360 U w/kg 
360 U w/kg 
360 U wdkg 
360 U uglkg 
360 U w/kg 
880 u w/b 
360 U udkg 
880 u w/kg 
360 U &kg 
360 U w/kg 
360 U wdkg 
880 u udkg 
360 U w/kg 
880 UJ uglkg 
880 u w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U uglkg 
360 U udkg 

440 u w/kg 
440 u uglkg 
440 u w/kg 
440 u w/kg 
440 u uglkg 
440 u uglkg 
440 u w/kg 
440 u w/kg 
440 u w/kg 
440 u w/kg 
440 u w/kg 
4; ;J ug/kg 

w/kg 
440 u w/kg 
440 u w/kg 
440 u wlb 
440 u udki 
440 u w/kg 
440 u w/kg 
440 UJ Wb 
440 u w/b 
440 u w/b 
440 u w/b 
440 u w/b 
440 u w/kg 

1100 u w/kg 
440 u ud kg 

1100 u w/kg 
440 u w/kg 
440 u w/kg 
440 u w/kg 

1100 u udkg 
440 u w/kg 

1100 UJ ug/kg 
1100 UJ ug/kg 

440 u udkg 
440 u w/kg 
440 u w/kg 
440 u w/kg 
440 u w/kg 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

1100 
440 

1100 
440 
440 
440 

1100 
440 

1100 
1100 

440 
440 
440 
440 
440 



SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34815003 34815004 34815005 34815006 
Site WHITING WHITING WHITING WHITING 

Locator 18584-15-17 18384-25-27 18584-35-37 18384-40-42 
Collect Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitroaniline 
4,6-Dlnjtro-2-methylphenol 
N-Nitrosadiphenyfamine 
4-Bromophdnyl:phenylether 
Hex++lorobenz&e 
PentachlorophenOl 
Phi&nthrene 
Ahthradine 
Carbaidl e. 
Di.-n-butyltifilhalate 
Fluordfithtine . 
Pyi+sd 

-Butyl ben?ylpF$halate 
3,34ichlorob&izidInk 
Benz0 (a) dnthra+svs 
ChFpsene ; 
bis(Z-Ettiylh&yl)' phthalate 
Di-&octylpt+halati 
Benza (b 
B&to (k 1 

fltid?anth&ne 
'fluara~thene 

Bento (a) pjrene 
Indefio'(I,Z,3-cd) pyrehe 
Dibenzo (a,h) anthracene 
Benzo (g,h.i) perylene 

1700 u udkg 
1700 u w/kg 

690 U w/kg 
690 U &kg 
690 U w/kg 

1700 u w/kg 
690 U udkg 
690 U 

u 
Wkg 

690 w/kg 

ii8 z 
w/kg 
udkg 

690 U ug/kg 
;;; ;J ud.kg 

wf kg 
690 U u&g 
690 U w/kg 
690 UJ ug/kg 
fX& ZJ uglkg 

w/kg 
690 U udkg 
690 U wf kg 

% t 
w/kg 
w/kg 

690 U 

1700 
1700 

690 
690 
690 

1700 
690 
690 
690 

% 
690 
690 
690 
690 

E 
690 
690 
690 
690 
690 
690 
690 

1100 UJ 
1100 u 
440 u 
440 u 
440 u 

1100 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 UJ 
440 UJ 
440 u 
440 u 
440 UJ 
440 UJ 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

1100 
1100 
440 
440 
440 

1100 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807001 34807002 34807004 34807005 
Site WHITING WHITING WHITING WHITING 

Locator 18586-5-7 18586-10-12 18SB6-15-17 18386-20-22 
Collect Date: OS-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS OL VALUE QUAL UNITS OL VALUE QUAL UNITS OL VALUE QUAL UNITS OL 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Oichlorobenzene 
1.4~Dichlorobenzene 
1.2-Oichlorobenzene 
2-Methylphenol 
2.2-axybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitraphenol 
2,4-Oimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2.4~Trichlorobenrene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chlorona hthalene 

! 2-Nitroani ine 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

360 U Wkg 
360 U ugfkg 
360 U udkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U udb 
110 J w/b 
360 U udkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U &kg 
360 U w/kg 
360 U us/kg 
360 U w/kg 
360 U w/kg 
230 J ugfkg 
360 UJ ug/kg 
360 U uglkg 
360 U w/kg 
830 w/kg 
360 U w/kg 
360 U w/kg 
870 U w/b 
360 U w/b 
870 U w/kg 
360 U w/kg 
360 U w/b 
360 U w/b 
870 U w/kg 
360 U w/kg 
870 UJ w/kg 
870 UJ ug/kg 
360 U w/kg 
360 U &kg 
360 U us/kg 
360 U udkg 
360 U ugfkg 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
870 
360 

2: 
360 
360 
870 
360 
870 
870 
360 
360 
360 
360 
360 

7200 UJ w/kg 
7200 UJ &kg 
7200 UJ w/b 
7200 UJ w/kg 
7200 UJ w/kg 
7200 UJ udkg 
7200 UJ wh 
7200 UJ ugfkg 
7200 UJ w/b 
7200 UJ ugfkg 
7200 UJ ug/kg 
7200 UJ w/kg 
7200 UJ &kg 
7200 UJ w/kg 
7200 UJ ugfkg 
7200 UJ w/kg 
7200 UJ ug/kg 
7200 UJ w/kg 

16000 J w/kg 
7200 UJ ugfkg 
7200 UJ ugfkg 
7200 UJ ug/kg 

37000 J w/kg 
;;;; ;j w/kg 

w/kg 
17000 UJ w/kg 

7200 UJ w/b 
1;;;; ;I ug/kg 

udb 
7200 UJ ug/kg 
7200 UJ udkg 

17000 UJ ug/kg 
7200 UJ w/kg 

17000 UJ ugfkg 
17000 UJ ug/kg 

7200 UJ ug/kg 
7200 UJ ug/kg 
7200 UJ w/kg 
7200 UJ w/kg 
7200 UJ ug/kg 

340 u w/kg 
340 u us/kg 
340 u w/kg 
340 u w/b 
340 u w/kg 
340 u w/kg 
340 u w/b 
340 u w/kg 
340 u ugfkg 
340 u us/kg 
340 u w/kg 
340 u w/kg 
340 u udkg 
340 u w/kg 
340 u w/kg 
340 u &kg 
340 u ugfkg 
340 u w/kg 
340 u w/kg 
;;; ;J ug/kg 

w/kg 
340 u wf ks 
340 u w/b 
340 u w/kg 
340 u Wkg 
830 U wf kg 
340 u wf kg 
830 U w/kg 
340 u ugfkg 
340 u w/b 
340 u us/kg 
830 U w/kg 
340 u wlks 
830 UJ ug/kg 
830 UJ w/kg 
340 u udkg 
340 u &kg 
340 u udkg 
340 u w/kg 
340 u w/kg 

340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 1 
340 
340 
340 
340 
340 
830 
340 
830 
340 
340 
340 
830 
340 
830 
830 
340 
340 
340 
340 
340 



SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807001 34807002 34807004 34807005 
Site WHITING WHITING WHITING WHITING 

Locator 18SB6-5-7 18SB6-lo-12 18SB6-15-17 18SB6-20-22 
Collect Date: 05JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

&Nitroaniline 
4,6-Dinitto-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbarole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b 

1 
fluoranthene 

Benzo (k fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g.h,i) perylene 

870 UJ udkg 
870 U w/b 
360 U w/kg 
360 U w/kg 
360 U w/kg 
870 U w/kg 

42 J udkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
;;; ;; w/kg 

w/kg 
360 U w/kg 
360 U w/kg 
360 UJ uglkg 
360 UJ w/kg 
360 U us/kg 
360 U w/kg 
360 U w/kg 
360 U us/kg 
360 U w/kg 
360 U w/kg 

870 
870 
360 
360 
360 
870 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

., :.. '. ,... . . ," ', 

". ui N~JT.DETECTED J=EsTIMATED VALUE ',, 
U&.REPORTED 

. ..., .R= RESULT IS II 
UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
EJECTED AND UNUSABLE 

;'. ," 

17000 UJ udkg 
17000 UJ w/kg 

7200 UJ udkg 
7200 UJ udkg 
7200 UJ Wkg 

17000 UJ ug/kg 
7200 UJ Wkg 
7200 UJ udkg 
7200 UJ w/kg 
7200 UJ Wkg 
7200 UJ w/kg 
7200 UJ udkg 
7200 UJ ug/kg 
7200 UJ ug/kg 
7200 UJ ug/kg 
;;;; ;J w/kg 

w/kg 
7200 UJ ug/kg 
;;;; i-J w/kg 

w/kg 
7200 UJ @kg 
7200 UJ w/kg 
7200 UJ ug/kg 
7200 U &kg 

830 UJ uo/ka 830 

830 U 830 
340 u ua/ka 340 

,, .‘::‘,f50’ 

340 u uaik;l 340 

,.. .:.’ 340 u 340 

“.‘..3Qj 340 u 340 



SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807007 34807006 34797001 34797002 
Site WHITING WHITING WHITING WHITING 

Locator I8SB7-5-7 18587-15-17 18SB8-5-7 18SB8-5-7A 
Collect Date: 05-JAN-93 05-JAN-93 04-JAN-93 04-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(Z-Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobentene 
1,4-Dichlorobenrene 
1,2-Dichlorobentene 
E-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chlorona hthalene 
Z-Nitroanl ine f. 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4~Chlorophenyl-phenylether 
Fluorene 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 UJ 
350 u 
350 u 
350 u 
350 u 
350 u 
860 u 
350 u 
860 u 
350 u 
350 u 
350 u 
860 u 

ugf kg 
@kg 
Wkg 
uglkg 
w/kg 
w/kg 
uglkg 
uglkg 
w/kg 
udkg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
uglkg 
@kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
wf kg 
w/kg 
uglkg 
Wkg 

350 u w/kg 
860 UJ w/kg 
860 UJ ug/kg 
350 u w/kg 
350 u udkg 
350 u w/kg 
350 u w/kg 
350 u w/kg 

350 
350 
350 

2: 
860 
350 
860 
350 
350 
350 
860 
350 
860 
860 
350 
350 
350 
350 
350 

360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U wf kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/b 
360 U &kg 
360 U w/b 
360 U uglkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U uglkg 
360 UJ w/kg 
360 U us/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
870 U w/kg 
360 U w/kg 
870 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/b 
870 U w/kg 
360 U w/kg 
870 UJ wf kg 
870 UJ w/kg 
360 U w/kg 
360 U wlkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 

100 J 
370 u 
370 u 
370 U 
370 u 
370 u 
370 u 
370 u 
280 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
370 u 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
890 UJ 
890 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
890 
370 
890 
370 
370 
370 
890 
370 
890 
890 
370 
370 
370 
370 
370 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34807007 34807006 34797001 34797002 
c:,.. LIUT T T NC lllllTI.lP ,,",TIhlC "Ll~T*MC .Ji cc “III 1 III” W”‘l lly” wn, I ,I,” “II. b 1I.U 

Locator 18SB7-5-7 18387-15-17 .n*nn B- -9 ,OPOO-c 7r 
r-,.1 I--+ Date: 05-JAN-93 05-JAN-93 Y-P-"J3ll-J.J "1 un,. 13 

VII IIF nIlAl IINITS nl \lAl IIF nIlAl IINITC VII IIF nilAl llNlfP 

L),D-“IIII rr”-‘-rrlc:~,,rrCll,ell”I 
N-Nitrosodiphenylamine 
A-Rmmnnhonvl-nhpnvlpthpr 

--., ” -3, .-;I --- 
acn II 

Chrysene 
hicf3-Fth\rlhmwl~ nh+halatn 

350 u w/kg 350 360 u 360.. ., .' 
35n II.1 350 a&:. 

uy, 8.3 “-” 
350 II ualka 350 

ll= NOT DETECTED J=ESTIMATEU VALUE 
UJ= REPORTED 
R= RESUFT IS 8 

UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
EJECTED AND UNUSABLE 

890 UJ 
890 u 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
uglkg 
u/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
uglkg 
w/kg w/b 
Wh 

890 
890 
370 
370 
370 
890 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34799002 34799003 34807013 34807014 
Site WHITING WHITING WHITING WHITING 

Locator 18SB8-lo-12 18588-15-17 18SB9-5-7 18SB9-15-17 
Collect Oate: 04-JAN-93 04-JAN-93 05-JAN-93 0%JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

--Ph 
CLP SEMIVOLATILES 90-SOW 

en01 
slZ-Chloroethvl) ether bi 

Z-Chloro henol - ' 
B I,?-Dich orobetitene 

1,4-Dlchlorobenzene 
1,2-DichlbrobenrenL 
Z-Methylphenol 
~,~e~~ybia(l-Chloropropane) 

yfpnenoi 
N-Nitr oso-di-n-propylamine \ -I. 
Hexachloroewane 
Nitrobenzene 
fsaphorone 
2-Nitraphenol 
2,4-Dimethylphenol 
bis(Z-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachloroha*+-Aian- Y”.,U”IZIIL 

4-Chloro-3 -methylphenol 
2-Methylcaphthaiqk 
Hexachloracyclopentadiene 
2.4.6-Trichloroohenol 
2;4;5-Trichlorobhenol 

zther 

380 u 
380 u 
380 u 
380 u 
380 u 
380 U 
380 U 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 U 
380 u 
380 u 
380 u 
380 u 
380 U 
380 u 
380 u 
380 u 
910 
380 u 
380 u 
920 u 
380 u 
920 u 
380 u 
380 u 
380 U 
920 u 
380 u 
920 u 
920 UJ 
380 u 
380 u 
380 u 
380 u 

56 J 

w/kg 380 
Wkg 380 
udkg 380 
wf kg 380 
w/kg 380 
w/kg 380 udkg 380 
udkg 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 ug/kg 380 
uglkg *’ 380 
w/kg 380 
uglkg 380 
w/kg 380 w/kg 380 
w/kg 380 
uglb 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
udkg 920 
wfkg 380 
w/kg 920 
w/kg 380 
w/kg 
uglkg % 
ugf kg 920 
uglkg 380 
ud kg 
w/kg izi 
wf kg 
udkg i:i 
udb 380 
w/kg 380 
w/kg 380 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
170 J 
370 u 
370 u 
890 u 
370 u 
890 u 
370 u 
370 u 
370 u 
890 U 
370 u 
890 u 
890 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
&kg 
wdkg 
udkg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/b 
w/kg 
w/b 
uglkg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
@kg 
w/kg 
‘-w/kg 
w/kg 
&kg 
uglkg 
w/kg 
w/kg 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 U 
850 U 
350 u 
350 u 
350 u 
350 u 
350 u 

w/kg 
w/kg 
w/kg 
w/kg 
ugkg 
Wkg 
&kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
udkg 
‘@kg 
w/kg 
Wkg 
v/kg 
w/kg 
uglb 
w/kg 
Wkg 
ugfkg 
w/kg 
udkg 
u/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
@kg 
w/kg 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
850 
350 
850 
350 
350 
350 
850 
350 
850 
850 
350 
350 
350 
350 
350 



SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34799002 34799003 
Site WHITING WHITING 

Locator 18SB8-10-12 18SB8-15-17 
Collect Date: 04-JAN-93 04-JAN-93 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL 

34807013 34807014 
WHITING WHITING 

18SB9-5-7 18SB9-15-17 
05-JAN-93 05-JAN-93 

VALUE UUAL UNITS DL VALUE OUAL UNITS DL 

4-Nitroaniline 920 u w/kg 920 
4,6-Uinitro-Z-methylphenol 920 u w/kg 920 
N-Nitrosodiphenylamine 380 U w/kg 380 
4-Bromophenyl-phenylether 380 U us/ kg 380 
Hexachlorobenzene 380 U w/kg 380 
Pentachloroohenol 920 u udka 920 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenrylphthalate 
3,3-Oichlorobenzidine 
Benro (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b 
Benzo (k I 

fluoranthene 
fluoranthene 

Benz0 (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenio (a,h) anthracene 
Benzo (g,h,i) perylene 

58 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 UJ 
380 U 
380 U 
380 U 
380 U 
380 UJ 
380 U 
380 U 
380 IJ 
380 U 
380 U 
380 u 

u&i 380 
w/kg 380 
udkg 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
ud kg 380 
'a/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
w/kg 380 
udkg 380 
udkg 380 
w/kg 380 
udkg 380 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPDRTEO GUANTITATION LIflIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

890 U w/kg 
890 U w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
890 U ud kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 UJ udkg 
370 u wf kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 UJ w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 U w/b 

850 U w/kg 
850 U w/kg 
350 u w/b 
350 u w/kg 
350 u w/kg 
850 U w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 IJ w/kg 
350 u w/kg 
350 u w/kg 
350 UJ w/kg 
350 u udkg 
350 u w/h 
350 UJ w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u uglkg 
350 u w/kg 
350 u ug/kg 

850 
850 
350 
350 
350 
850 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 



‘) 
NAS WHITING FIELD -- SITE 18 

SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Lab Sample Number: 34799001 
site WHITING 

Locator 18S810-5-7 
Collect Date: 04-JAN-93 

VALUE OVAL UNITS DL 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(Z-Chloroethyl) ether 
E-Chlorophenol 
1,3-Dichlorobentene 
1,4-Dtchlorobenrene 
1,2+ichlorobenzene 
2-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenrene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(t-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Z-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
E-Chloronaphthalene 
Z-Nitroaniline 
Oim-ethylphthaiate 
Acenaphthylene 
2,6-Oinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzafuran 
2,4-Dinitrotoluane 
Oi,e~hylphthalate 
4+Zhlorcphenyl-phenylether 
,Flttdrene 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
380 U 
930 u 
380 U 
380 U 
380 II 
930 u 
380 U 
930 u 
930 UJ 
380 U 
380 U 
380 U 
380 U 
380 U 

w/kg 
udkg 
w/kg 
w/kg 
ugtkg 
w/kg 
w/kg 
w/kg 
uglb 
us/ kg 
w/kg 
wdb 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/b 
uglkg 
wdkg 
udkg 
udkg 
w/b 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
'a/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
us/ kg 
Wkg 
uglkg 
W&g 



NAS WHITING FIELD -- SITE 16 
SUBSURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10510 

Oi-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Oichlorobenzidine 
Bento (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo b fluoranthene 

II Benzo k fluoranthene 
Benzo (a) pyrene 

380 u w/kg 380 
380 u w/kg 380 
380 U w/kg 380 . . ,', 
380 UJ w/kg 380 .. ..' . . . ,:. ', 
380 u v/kg 380 .::.. 
380 u w/kg 380 . 

380 U w/kg 380 
380 u w'kg 380 ,, - 

deno (1,2,3-cd) pyrene 

380 UJ udkg 380 
380 U w/kg 380 '\.. ,, 

380 u w/kg 380 ',. 
380 u ud kg 380 

.., 
. . ,y.. 

380 u w/kg 380 
.\ ::,; 

,' 
benzo (a,h) anthracene 380 U w/kg 380 

Be1 nzo (g,h,i) perylene 380 U us4 kg 380 

,'. .' 

;. 
,.. 

'. '.. : .' .u-.NO&ECTEB J=ESTIMAlED YALUE 
; :".:; Us;.R~PDR~ED.PUANTITATION LIMIT.IS QUALIFIED A5 ESfiMAtED '.. .'> I+-RESULT<l$ PEJECTED AND UNUSABLE ': ,... . . . . . 

.' .. : '..' . . ,... ,: ., . . . . . ,, .,'. ?,I. 
: ., . . . . ,: . . ,' '.., ,: '. ,_,.. "" . . ,, .:... 
,:', ., .,..: '." ... ,,., :,: 

“i-.-Y:. ..,, :/; :'. 
c,;;j :. ,. '; ) : . . . . .I, . . ,.,' ,,, Y".. ,.,,,,, '. ,. ,. ; ..: 

Lab Sample Number: 34799001 
Site WHITING 

Locator 18SBlO-5-7 
Collect Date: 04-JAN-93 

VALUE QUAL UNITS OL 
., .: ,, ,., ,,,, ", .,. 

.4-Nitroaniline 930 u w/kg 930 : ,', ;.:; .'..::;:~ ,.,,.,,:. . .,.:(. 

4,6-Dinitro-Z-methylphenol 930 u w/kg 930 ..' 
..:.,.',',',',.~~~ .'.L . .: 

" ', '.. ..,, ;,, .' ,,, . . . 
N-Nftrosodiphenylamine 380 u wkl 380 ,. .,. ,. ,, .' ,: . . . . . .,. 
4-Bromophenyl-phenylether 380 u uglkg 380 

.' ,; ,.,;... ., 
,'. ,:, ,. 

Hexachlorobenzene 380 u w/kg 380 
Pentachlorophenol 930 u udkg 930 

'. ,. ,......, ,.' ..' : ,, ,.., ::I:., 
380 u w/kg 380 

,' ".. 
Phenanthrene ,,. . . ;,, ::; .;.:... ,, "1 . .,.,. ., 

.Anthracene 380 U us/kg 380 ,'. .:... 
Carbazole 380 u udb 380 

., . .,.. ,..:.. " ." .: .. ..: 



NAS WHITING FIELD -- SITE la 
SUBSURFACE SOIL -- PESTICIDESIPCBs -- REPORT NO. 10511 

Lab Sample Number: 34807015 34807016 34807017 34807018 
Site WHITING WHITING WHITING WHITING 

Locator 18SBl-5-7 18SBl-IO-12 18382-5-7 18SB2-lo-12 
Collect Date: 05-JAN-93 05-JAN-93 05JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP PESTICIDESIPCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Oieldrin 
4,4-DDE 
Endrin 
Endosulfan If 
4,4-DOD 
Endosulfan sulfate 
4,4-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroblor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.8 UJ ug/kg 
;:; ;J ug/kg 

udkg 
;.; ;' ugfkg 

1:s UJ 
w/kg 
'dkg 

1.8 UJ w/kg 
1.8 UJ ug/kg 
3.5 UJ udkg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
4.1 J w/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 

18 UJ ug/kg 
3.5 UJ w/kg 
3.5 UJ w/kg 

:.t z 
Ii0 UJ 

$2 
w/kg 

35 UJ ug/kg 
71 UJ us/kg 
35 UJ ug/kg 
35 UJ &kg 
35 UJ ug/kg 
35 UJ us/kg 
35 UJ udkg 

1.8 UJ w/kg 
1.8 UJ w/b 
1.8 UJ w/kg 
1.8 UJ Wkg 
1.8 UJ udkg 
1.8 UJ w/kg 
1.8 UJ wdkg 
1.8 UJ uglkg 
3.5 UJ w/kg 
3.5 UJ Wkg 
3.5 UJ uglkg 
3.5 UJ udkg 
3.5 UJ wd kg 
3.5 UJ w/kg 
3.5 UJ w/kg 

18 UJ us/kg 
3.5 UJ w/kg 
3.5 UJ w/b 
1.8 UJ ug/kg 
1.8 UJ udkg 
180 UJ udkg 

35 UJ w/kg 
72 UJ w/kg 
35 UJ w/kg 
35 UJ &kg 
35 UJ w/kg 
35 UJ w/kg 
35 UJ wf kg 

U= NOf,DEfECTED J=ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS 
R= RESULT IS REJECTED AND UNUSABLE 

QUALIFIED AS ESTIMATED 

1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 

18 UJ ug/kg 
3.5 UJ ug/kg 
3.5 UJ ug/kg 
1.8 UJ ug/kg 
1.8 UJ ug/kg 
180 UJ ug/kg 

35 UJ ug/kg 
71 UJ ug/kg 
35 UJ ug/kg 
35 UJ ug/kg 
35 UJ ug/kg 
35 UJ ug/kg 
35 UJ w/kg 

E 
3:5 
3.5 
3.5 
3.5 

18 
3.5 
3.5 
1.8 

:i: 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

Lab Sample Number: 34807019 
Site WHITING 

Locator 18582-15-17 
Collect Date: 05-JAN-93 

VALUE OUAL UNITS DL VALUE 

34807020 
WHITING 

18SB2-20-22 
OS-JAN-93 
QUAL UNITS DL 

1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/b 
1.9 UJ w/kg 
1.9 UJ w/b 
3.7 UJ w/kg 
3.7 UJ udkg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ wlkg 
3.7 UJ w/b 

19 UJ w/kg 
3.7 UJ udkg 
3.7 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
190 UJ udkq 
37 UJ ugf kg 
74 UJ uq/kg 
37 UJ wdkg 
;; ;j uglkg 

w/kg 
37 UJ w/b 
37 UJ w/kg 

34815001 
WHITING 

18SB4-5-7 
06-JAN-93 

VALUE OUAL UNITS OL VALUE 

34815002 
WHITING 

18SB4-lo-12 
06-JAN-93 
QUAL UNITS DL 

1.8 1.8 UJ UJ uq/kq uq/kq 
1.8 1.8 UJ UJ uq/kg uq/kg 
1 .B UJ uq/kq 1 .B UJ uq/kq 
1.8 1.8 UJ UJ uq/kg uq/kg 
1.8 1.8 UJ UJ uq/kq uq/kq 
1.8 1.8 UJ UJ w/kg w/kg 
1.8 1.8 UJ UJ w/kg w/kg 
1.8 1.8 UJ UJ w/kg w/kg 
3.5 3.5 UJ UJ w/kg w/kg 
3.5 3.5 UJ UJ ug/kq ug/kq 
3.5 3.5 UJ UJ ug/kq ug/kg 
;.; UUJJ w/kg ;.; u; w/kg 

3:5 UJ 3:5 UJ 
w/kg w/kg 
Wb Wb 

3.5 3.5 UJ UJ uq/kg ug/kg 
18 18 UJ UJ uq/kg ug/kg 

3.5 3.5 UJ UJ uq/kg uq/kg 

E illi i;::; E illi i;::; 
1:8 UJ uq/kg 1:8 UJ uq/kg 
180 180 UJ UJ w/kg w/kg 
35 35 UJ UJ w/kg w/kg 
71 71 UJ UJ uqlkq uglkq 
35 35 UJ UJ w/kg w/kg 
35 UJ 35 UJ wf kg wf kg 
35 35 UJ UJ ug/kq ug/kq 
;: ;j w/kg ;: ;j w/kg 

ucdkq ucdkq 

1.8 
1.8 

:.i 
1:8 

:i 
1:8 

2 

E 
3:5 
3.5 
3.5 

3Y 
3:5 

:*i 
ISO 
35 
71 

i: 

2 
35 



NAS WHITING FltiO -- SITE 18 
SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

Lab Sample Number: 34815003 34815004 34815005 34815006 
Site WHITING WHITING WHITING WHITING 

Locator 18SB4-15-17 18584-25-27 18SB4-35-37 18SB4-40-42 
Collect Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 

VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP PESTICIDES/PCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4.4-DDT 
Methoxychlor 
Endrin' ketone 
Endrin aldehyde 
alpha-Chlordane 
gamnaXhlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclbr-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 
180 UJ 

;: ;Ij 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 

w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w&g 
w/kg 
uqlkg 
4 kg 
w/kg 
us/kg 
@kg 
w/kg 
w/kg 
w/kg 
wf kg 
us/ ks 
w/kg 
w/kg 
uglkg 
u&g 
w/h 
uqlkg 
udb 
w/kg 
w/kg 
w/kg 

1.8 
1.8 

:.i 
1:s 
1.6 
1.8 
1.8 

33:: 

2: 

:s 
3:5 

3Y 
3:5 
1.8 

:i: 

;: 

2 
35 
35 
35 

1.9 UJ uglkg 
1.9 UJ w/kg 
1.9 UJ w/kg 
;:; ;j wdkg 

wdkg 
1.9 UJ w/kg 
1.9 UJ udkg 
1.9 UJ w/kg 
3.6 UJ udb 
33:; ;J w/kg 

udkg 
3.6 UJ &kg 
3.6 UJ w/kg 
3.6 UJ uqlkg 
3.6 UJ udkg 

19 UJ uglkg 
3.6 UJ udkg 
3.6 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ uglkq 
190 UJ w/kg 
36 UJ w/b 
74 UJ uq/kg 
36 UJ uqlkg 
36 UJ w/kg 
36 UJ wlkg 
36 UJ w/kg 
36 UJ w/kg 

2.3 UJ ug/kq 
2.3 UJ uqlkg 
2.3 UJ uq/kg 
2.3 UJ ug/kg 
2.3 UJ uq/kq 
2.3 UJ ug/kg 
2.3 UJ ug/kq 
2.3 UJ uq/kg 

2 JuJ ug/kg 4:4 udb UJ 
uqlkq 

4.4 UJ uq/kq 
4.4 UJ uglkg 
4.4 UJ uglkq 

21 J w/kg 
23 UJ uqlkg 

4.4 UJ ug/kg 
4.4 UJ uglkq 
2.3 UJ uqlkg 
2.3 UJ uq/kg 
230 UJ ug/kq 
44 UJ uqlkq 
89 UJ uq/kq 
44 UJ ugfkg 
44 UJ uq/kq 
44 UJ uglkg 
44 UJ uqlkg 
44 UJ uglkq 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED 
R= RESULT IS 8 

UANTITATION LIMIT IS QUALfFIEO AS ESTIMATED 
EJECTED AND UNUSABLE 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

Lab Sample Number: 34807001 34807002 34807004 34807005 
Site WHITING WHITING WHITING WHITING 

Locator 18586-5-7 18586-10-12 18SB6-15-17 18386-20-22 
Collect Date: OS-JAN-93 OS-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS OL VALUE OUAL UNITS DL VALUE QUAL UNITS OL VALUE QUAL UNITS DL 

CLP PESTICIDES/PC& 90- 
alpha-BHC 
beta-BHC 
de lta-BHC 
gal rrma-BYC (Lindane) 
Heptacnror .3J *- 
HIarin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
A. A-flllfl 
&ioZfan sulfate 
4.4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 

1.8 UJ ugfkq 
1.8 UJ w/kg 
1.8 UJ w/kg 
1.8 UJ wfkg 
1.8 UJ wf kg 
1.8 UJ w/kg 
1.8 UJ uqlkg 
1.8 UJ ugf kg 
3.6 UJ w/kg 

33.66 
3:6 

;; ug/kq ud kg 
UJ w/kg 

3.6 UJ wf kg 
3.6 UJ uq/kg 
3.6 UJ ug/kg 
18 UJ 3.6 UJ w;g 

3.6 UJ w/kg 
1.8 UJ w/kg 
1.8 UJ wlks 
180 UJ wf kg 

37: ii u,;:t; 
36 UJ w/kg 
36 UJ ugf kg 
36 UJ w/kg 
36 UJ w/kg 
36 UJ ug/kg 

1.6 
1.8 

::: 

::!I 
1.8 

Ki 
3:6 

E 
3:6 

;:t 

3? 
3:6 

i.88 
180 

36 

ii 
36 

ii 
36 

1.8 UJ w/kg 
1.8 UJ w/kg 
1.8 UJ w/kg 
1.8 UJ wl kg 
1.8 UJ uglkg 
1.8 UJ W kg 
1.8 UJ wdkg 
1.8 UJ w/kg 
3.6 UJ w/kg 
;.; ;; uqfkg 

udkg 
;I; LJj ug/kg 

w/kg 
3.6 UJ uglkg 
3.6 UJ wf kg 

18 UJ uqfkg 
3.6 UJ wf kg 
3.6 UJ uq/kq 
1.8 UJ wlkq 
1.8 UJ w/kg 
180 UJ w/kg 
36 UJ w/kg 
73 UJ uqfkg 
36 UJ ug/kq 
36 UJ uqlkq 
36 UJ w/kg 
36 UJ w/kg 
36 UJ uqfkq 

;.; ;I uqfkg 

1:B UJ 
w/kg 
usI kg 

1.8 UJ UsI kg 
1.8 UJ w/b 
;.; ;J ugfkq 

1:8 UJ 
w/kg 
w/kg 

;.; ;J ugfkg 

314 UJ 
UsI kg 
w/kg 

3.4 UJ uglkg 
3.4 UJ uqfkq 
;.i tJ; uglkg 

i8 UJ 
uglkg 

3.4 UJ 
;;d$ 

3.4 UJ w/kg 

:-: E 
lj; ;j 

i$kj 
uglkg 
ugf kg 

70 UJ uglkq 
34 UJ uqfkg 
;i ;J w/kg 

w/kg 
34 UJ us/kg 
34 UJ w/kg 

1.8 

:.i 
1:8 

:.i 
1:s 

:*t 
314 

2: 

i. : 
314 

18 

2: 

:.i 
180 

34 

:40 
34 

i: 
34 



NAS WHITING FIELD -- SITE 18 
L- 

SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

Lab Sample Number: 34807007 34807006 34797001 34797002 
Site WHITING WHITING WHITING WHITING 

Locator 18587-5-7 18567-15-17 18SB8-5-7 18SB8-5-7A 
Collect Oate: OS-JAN-93 05-JAN-93 04-JAN-93 04-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP PESTICIDES/PCBS 90-SOW 
aloha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrfn 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrfn 
Endosulfan II 
4.4-000 
Endosulfan sulfate 
4.4~DOT 
M&hoxychlor 
Endrin ketone 
Endrfn aldehyde 
alpha-Chlordane 
gamna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 
180 UJ 
35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 

w/kg 
udkg 
w/kg 
udkg 
udkg 
w/kg 
ug/h 
w/kg 
w/kg 
Wkg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
udkg 
@kg 
w/kg 
w/kg 
ug/kg 
w/kg 
udkg 
wf kg 
udkg 

1.8 
1.8 

::: 
1.8 

2 

i*i 
3:5 
3.5 

E 
3:5 
3.5 

18 
3.5 
3.5 
1.8 

:i: 
35 

:: 

i: 
35 
35 

u= NOT &?ECTED J=EsTIMATED VALUE 
~U&.REPORTED 

L:' :: ".j., :R=,REStJtT IS II 
UANTITATION LfMIf IS QUALIFIED AS ESTiMAtED 
EJECTED AND UNUSABLE 

. . . . .., :, 
,. ,, ",,:.:.. '. 

'.' . 
..:. . .I. . . ,'I' 

'., 

1.8 UJ &kg 
1.8 UJ w/kg 
1.8 UJ ug/kg 
1.8 UJ &kg 
1.8 UJ ug/kg 
1.8 UJ w/kg 
1.8 UJ ug/kg 
1.8 UJ 'Mb 
3.6 UJ w/kg 
3.6 UJ w/kg 
3.6 UJ w/kg 
3.6 UJ udkg 
3.6 UJ wlkg 
3.6 UJ ug/kg 
3.6 UJ ug/kg 

18 UJ ug/b 
3.6 UJ w/kg 
3.6 UJ ug/kg 
1.8 UJ w/kg 
1.8 UJ w/b 
180 UJ w/kg 
36 UJ w/kg 
73 UJ us/kg 
36 UJ w/kg 
36 UJ ug/kg 
36 UJ ug/kg 
36 UJ w/kg 
36 UJ ug/kg 

1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
3.7 UJ w/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
;.; ;j ug/kg 

w/kg 
3:7 UJ ug/kg 
3.7 UJ ug/kg 

19 UJ w/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
1.9 UJ udkg 
1.9 UJ ug/kg 

'i!! i $2 
74 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 
37 UJ widkg 
37 UJ ug/kg 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

ClP PESTlClDES/PCBS 9D-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gansna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endowlfan II 
4, (I-DOD 
Endosulfan sulfate 
4,4-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Arodlor-1254 
Aroclor-1260 

2 UJ w/kg 1.8 UJ ug/kg 
2 UJ 
2 

u/kg z 1.8 UJ ug/kg 
UJ ug/kg 2 1.8 UJ ug/kg 

2 UJ w/kg 1.8 UJ ug/kg 
2 UJ w/kg : 1.8 UJ ug/kg 
2 UJ w/kg 2 1.8 UJ ug/kg 
2 UJ w/kg 
2 UJ wdkg ; 

1.8 UJ ug/kg 
1.8 UJ ug/kg 

3.8 UJ u/kg 
3.8 UJ w/kg ;:i 

3.5 UJ ug/kg 
3.5 UJ ug/kg 

3.8 UJ w/kg 
3.8 UJ w/kg E 

3.5 UJ ug/kg 

3.8 UJ w/kg 3:8 33.2 
3:5 

;: :;;t; 
3.8 UJ w/kg 

;:: 
UJ u0.g 

3.8 UJ w/kg 
20 UJ w/kg 20 

3i5 ;j ug/kg 
uglkg 

3.8 UJ us/kg 3-8 3.5 UJ ug/kg 
3.8 UJ w/kg 3.8 

2 UJ w/kg 
;.; ;j uglkg 

udkg 
2 UJ w/kg : 

1:8 UJ 
Wkg 

200 UJ w/kg 200 180 UJ w/h 
38 UJ w/kg 38 35 UJ &kg 
77 UJ w/kg 

ii 
71 UJ ug/kg 

38 UJ w/kg 36 UJ ug/kg .36 35 UJ w/kg 
38 UJ w/kg i: 36 UJ uglkg B6 35 UJ ug/kg 
38 UJ w/kg ii 36 IJJ uglkg . . . ', '86 35 UJ ug/kg 
38 UJ ud kg 38 36 UJ ugfkg '. 96 35 UJ ug/kg 
38 UJ w/kg 38 37 36 UJ &kg :. '..36 35 UJ ug/kg 

:_ : 
. . . . .., 

.,.: : " " . . 
.., .:. . . 
'1 ':' 

,.' ,, ..'.' 

., '.,I :' ." . . . . . . . . ... ., ..,. ,;.. ,' ,,,',' .'?. 
/. :. ,' .:. ,. .;, 

., 'y, ,: . . .::.',,,". . . . ., :: .':j.,.. .I',,": ;; ,, 
,; ,".. :,:_, :. z:, .", 

. . . ., ,;, 
'. :. " :... ,.:. .I: ..,,, 

.., ;, ..i ,,,, .:,y- .,. ij ..,.. "',,' .;, . . . . . ,,,.,...; T .,.. ., :. ,. .._:::.: ,i, '.l ,..I: . . . ,. 
,, ., ,.y '.:.I' :; ,. ., 

'.. ,,/ ..,,,, "'. ,, .,. ,,,' I::.. ,...... ..,' '. . . . :,, 
'. .:.,. 

,,,' ., : ," ,' ., ,, ,;. ..;.,, :'. .',l '. 
..' ., ',, . 

,' 
'. '.. . : 

1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ ug/kg 

:2 
1:9 

z $2 
UJ 3.7 UJ w;$ 

3.7 UJ udkg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ w/kg 
3.7 UJ dkg 
3.7 UJ w/kg 

19 UJ w/kg 
3.7 UJ ug/kg 
3.7 UJ w/kg 
1.9 UJ w/kg 
1.9 UJ w/kg 
190 UJ w/kg 
37 UJ w/kg 
74 UJ w/kg 
37 UJ w/b 
37 UJ w/kg 
37 UJ w/kg 
37 UJ w/kg 
37 UJ w/kg 

U= NDT:oETECTED J=ESTIMATED VALUE 
tJJ= REPORTED UANTITATION LIMIT IS QUALIFIEO AS ESTIMATED 
R= RESULT IS 8 EJECTED AND UNUSABLE 

i i 

Lab Sample Number: 34799002 34799003 34807013 34807014 
Site WHITING WHITING WHITING WHITING 

Locator 18SB8-lo-12 18388-15-17 18SB9-5-7 18389-15-17 
Collect Date: 04-JAN-93 04-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS' DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
.,,, ,.'I,.,. ,,._). .::., .,....?....., :, ,,,: 1: .. 

'... ,,, .; ::' . . . :y. ,','.'.>, :..: . ..." .. .A.. .., . .,,., ,.,, . . . . . . . . . . ..l ,.'. " 

::i 

:*i 
1:8 

:*i 
1:8 
3.5 
3.5 
3.5 
3.5 

t: 
3:5 

18 

E 
1:8 

:i: 
35 
71 
35 

E 
35 
35 



‘) ‘I 
NAS WHITING FlEL/D -- SITE 18 

f 

SUBSURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10511 

Lab Sample Number: 34799001 
Site WHITING 

Locator 18SBlO-5-7 
Collect Date: 04-JAN-93 

VALUE QUAL UNITS DL 
., ,, 

," 
.' : . ., . . ,.. .., ,, : .,.,.,., ,: . . ., :.. . . . . . . . ..y. ..,,, ,,, ,..:, 

.'. ',,, .c.... ,, ,,,, 

Ci-P PESTICIDES/PCBS go-sow 
. . ,.,. _..>"'.,,:... . . 

.alpha-BHC 

:I.:.. ,, ...I .. ;;,. T 

beta-BHC 
2 UJ ug/kg 

22 
.'. ,. ', ,. ., .: '.I. : : ': : 

2 UJ ug/kg 
..,.. . ..-... ,'," . . . . . . . . . . . . 

delta-BHC 2 UJ ug/kg 
; 

.,,, . ::. .",: ',, : " '.. ',,,, 

gamna-BHC (Lindane) ; ;i w/kg 
...~..~:::.,.::~. . . . :. 
,..,., :, . . ,.,. ;.... .... "' 

Heptachlor w/kg 
,.,.,. ,.,.I : 

: 

,,. 
.. 

Aldriti 
.,., :,: .,.,,, :,:,, 

:.,y:,,; . . . ...' 
. . . . . . 

2 UJ ug/kg ', ', ,: '. .'. 1'. ', 

Heptachlor epoxide. 2 UJ ug/kg 
22 

," "' ,. ,,,.... ....,, ., . ..'.. . . . . . . . '.'.,,, :,, ., . . . . :.' 
Endosulfan I 2 UJ ug/kg ,.,,,,,.. . . . ..I.. '.'.'. ,,,' 

Dieldrin 3.8 UJ ug/kg 
2: 

,, . 
. . . . . . .. : :,,: :, ,:.:':: 

4,4-DDE 
..,,,. 

3.8 UJ udkg 
,, ,,.. . . . . . .,. ,;... ,.'.' '.. 

Endrin 3.8 UJ ug/kg 
. . ..'....'Y . . . " 

Endosulfan Ii 
4.4~DOD 

3.0 UJ ug/kg 
3.8 UJ ug/kg 

;:i 

,:,.:. ,.... .:. "' ,.,,, y:..:.:,.:,. 
,'. ,, ,, ,. ., . . . . . . . ',' : : .: ,, . . :: 

Endoslilfan sulfate 
. '. . ...'.... ., " : 

3.8 UJ ug/kg 
33:: 

. ,:.. 

4,4-DOT 3.8 UJ w/kg 
.., . . . . . ,. . ",. ,,,' .,.. 

Methoxychlor 
,, ,... .' 

20 UJ ug/kg 
,,,, 

3280 

..a, '. . . . . 

Endrtn ketone 3.8 UJ w/kg 
.' . ,,,,, : .,,,, 1,'. ;,. 

Endrin aldehyde 3.8 UJ w/kg 3:8 
,, 1’ ,.,, .,.. .’ 

alpha-Chlordane 2 UJ .'. .'. . ..., "' . . 
gamma-Chlordane 

ug/kg 
; 

'..: ,::..:,,, . . : 
,.:: .' ,., .C' " ..:.:j:: ', ,. 

Toxaphene 
2 UJ ug/kg . ... 

200 UJ &kg 
"' ,,,./ ,, .,,. ,. 

200 :... ,, :,... 
Arodlor-1016 38 UJ 

..7..., .,,, ."..A 

Aroclor-1221 
w/kg 38 .' '.', ,,.,.... ,, :.::, 

Arocloi-1232 
78 UJ ug/kg 
38 UJ ug/kg 37: ,..,: :..s.. ,, ,.,, ::: . 

Aroclor-1242 ;; ;J w/kg 
.,. .i.., 

38 ; ,:, y ,,I,.'.,. ,,,, :. ..,....,, 

Arotilor-1248 w/kg 
,, 

is8 

. . ',I' ,, ,, ,. 

Aroclor-1254 
. . . 

38 UJ ug/kg 
"... ,'.. . . ::. :..L 

Aroctor-1260 38 UJ w/kg 38 
,, ,. ,,, . . . . . ..::y;.;, 

. .,.. " 
: 

. . ., ,:,, ;;: :.: 
,,,,,,., ,:.:.. ,,, ".' ..:.:y 

,:. ;.,,j: ,',", ,.,.. 

. . . . 
,.. '. ,,.. ,,,: : .'. ..' .:,',"" 

,. ., ., .' '.' '., 1" ,, . . ,/ . . . ..." .' ..,.... .. ..'." ,,,,, ;:.:.:.: 
,' ,, :.... ,,,.,. . :::.,.'.'. 

,'. '. '. ': .,,, ': :.,,;:,. .,. :..... ,.', ,., ., ,., 
. . . .. ".' ,'..' ., ,. ,. . . 

.,., ,' ,,.:;.. ,,, 
. . . . . . . . . . . ..." . ',: 

,, . . ...,,, .'::, ,::.:. ,...,. " ,.". .,, 
.' 
', ', 

: .. ', 

.:. 
. . . ,.,. .; .'.' 

: .. 
:. . . . ',',',' 

; ,'. 
.'. Y, 
,, '.'. . . . 

:. .,. : ,. . . 
', : ,, ..' 

,. '. 
,v U= NOf DETECTED.J=ESTIMATED VALUE 

.,. 

UJ= REPORTED 
.. R= REsU1.T Is 9 

UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
.' : .,. 

EJECTED AND UNUSABLE 
.' 

. 



) )- 
NAS WHITING FIELD -- SITE 18 

SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34807015 34807016 34807017 34807018 
Site WHITING WHITING WHITING WHITING 

Locator 18561-5-7 18SBl-10-12 18382-5-7 18SB2-10-12 
Collect Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

CLP METALS AN0 CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

1940 
5.2 U 
1.1 J 
4.7 J 
.06 U 
.84 U 

52.4 J 
1.6 J 

.6 J 
.47 J 

1640 
1.4 

44.6 J 
14.8 

.04 J 
2.9 J 
109 u 
.45 u 
.51 u 

11.8 U 
.54 u 
2.9 J 
2.1 J 
.52 J 

mdb 
w/kg 
vlkg 
w/kg 
w/kg 
wlkg 
w/kg 
mdkg 
v/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
mdb 
mdkg 
w/kg 
w/kg 
wf kg 

;::; 
w/kg 
w/kg 
w/kg 

3290 

1.: Y 
45 

.09 J 

.96 U 
43.3 J 

2.9 
.71 J 
2.8 J 

3130 
1.7 

30.1 J 
18.4 

.05 

12: : 
.52 u 
.59 u 

13.5 u 
.62 u 
6.2 J 
2.1 J 

.6 J 

6280 
5.3 u 
1.6 J 
3.2 J 
.06 U 
485 U 
7.1 u 
5.2 
.89 J 
1.6 J 

4140 
.85 

52.5 J 
11.1 

.02 u 
2.7 U 
119 J 
.46 U 
.52 U 
12 u 

.55 u 

2t: J 
.5 3 

w/kg 
w/kg 
mglkg 
w/kg 
w/kg 
w/b 
w/kg 
&kg 
w/h 
w/kg 
w/kg 
w/kg 
w/kg 
mdkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 

40 
12 

2 
40 

1 

100; 

1: 
5 

20 

100: 

.; 

100: 

: 
1000 

1: 

.45 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34807019 34807020 34815001 34815002 
Site WHITING WHITING WHITING WHITING 

Locator 18582-15-17 18582-20-22 18384-5-7 18SB4-IO-12 
Collect Date: 05-JAN-93 05-JAN-93 O&JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

.ok ;I 

.84 U 
7u 

2.2 
.86 J 
.82 J 

1200 
.12 u 

16.5 J 
4.6 
.02 u 
2.7 U 
109 u 
.45 u 
.52 U 

11.9 u 
.54 u 
3.3 J 
.78 J 
.55 J 

40 2010 
12 5.4 u 
2 1.2 J 

40 2.1 J 
1 .06 U 

100; 14.7 .86 u J 
2 2.7 

10 .49 u 
2; 1890 .37 u 

100: 11.1 .67 J 

.T 7.1 .02 u 

100: 2.7 112 U u 

: .47 .53 u u 
1000 12.1 u 

1: 7.9 .55 J u 

.65 J 

.27 J 

w/b 
w/b 
w/kg 
w/kg 
w/kg 
wf kg 
mghv3 
v/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
mgf kg 
w/kg 
w/kg 
mdkg 
w/kg 
v/kg 
w/kg 
w/kg 
w/kg 

“’ 

“’ 
..:. : 

'. . . -& WEIf DETECiED J=ESTIMATED VALUE 
. &I=:-REPORTED UANTITATION LiMiT IS QUALIFIED AS ESTfMATED . . ,. ..: ~R'.RESULT.lS &JECTED AND UNUSABLE ,. . ." 

: .,. : : 
. ,. .,,. . . . ,,,,,, .:. . . . . ,. .,., ,.> ,,,. .: .,..' : ; . . ..j .:, : 



I 
NAS WHITING FIELD -- SITE 18 

SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34815003 34815004 34815005 34815006 
Site WHITING WHITING WHITING WHITING 

Locator 18564-15-17 18384-25-27 18SB4-35-37 18$84-40-42 
Collect Date: 06-JAN-93 06-JAN-93 06-JAN-93 06-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
;o,mgr 

Lead 
Magnesium 
Manganese 

p;;F' 

Potassium 
g:;i:;um 

Sodium 
Thallium 
@;dium 

Cyanide 

1170 
5.2 u 
.56 J 
1.6 J 
.06 U 
.83 U 
6.9 U 
2.3 
.47 UJ 
.35 u 
933 
.97 

19.9 J 
2.8 J 
.02 UJ 
2.6 U 
110 J 
-4.5 u 
.51 u 

11.6 U 
.53 u 
2.3 J 
2.3 J 
.56 J 

w/kg 
&kg 
w/kg 
mg/kg 
msf kg 
w/kg 
mglkg 
w/kg 
w/kg 
milki 
w/kg 

.57 J m&kg 453 J 1 

11100 
6.4 U 

33.: ; 
.14 J 

14: Ju 
39.7 

.59 UJ 
35 

4360 
14.5 

300 J 
7.3 

.l J 
3.3 u 
823 J 
1.1 J 
.63 U 

25.6 J 
.66 u 

39.9 
2.3 3 

.7 J 

w/kg 
w/h 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mglkg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
w/kg 
mdkg w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

40 
12 

2 
40 

1 

100: 
120 
2: 

U= NOT OETECTEO J=ESTIMATED VALUE 
lJJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTEO AND UNUSABLE 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34807001 34807002 34807004 34807005 
Site WHITING WHITING WHITING WHITING 

Locator 18SB6-5-7 18386-10-12 18586-15-17 18SB6-20-22 
Collect Date: 05-JAN-93 05-JAN-93 05-JAN-93 05-JAN-93 

VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL 

4530 
5.4 u 
1.2 J 
5.2 J 
.06 U 
-87 U 
180 J 
6.2 
.71 J 
4.1 J 

4570 

9::; J 

.Eit u 
2.7 U 
873 J 
.47 u 
.53 u 

29.8 J 
.56 U 

14.1 
1.4 J 
.44 J 

md kg 
Wkg 
wf kg 
msfks 
w/kg 
w/kg 
w/kg 
wf kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
&kg 
w/kg 
w/kg 
w/kg 
ma/kg 
w/kg 
w/kg 
v/kg 
msf kg 

2:s 

2630 
5.1 u 
.65 J 
2.1 J 
.06 U 
.82 U 
9.4 J 
3.2 
.47 u 
1.7 J 

1590 

3:‘: J 
6:4 
.02 u 
2.6 U 
471 J 
.44 u 

.5 u 
13.3 J 

.53 u 
6.9 J 
1.6 J 
.43 J 

1020 w/kg 
5.1 u w/kg 
.21 UJ mdh 
.46 J w/kg 
.06 U w/kg 
.82 U w/kg 
6.8 u w/kg 
1.8 J w/kg 
.47 u w/kg 
.42 J v/kg 
558 w/kg 

.3 J w/b 
7.4 u w/kg 
.77 J w/kg 
.02 u w/kg 
2.6 U w/kg 
107 u mdkg 
.44 u w/kg 
.5 u w/b 

11.6 U w/kg 
.53 u w/kg 
2.5 J w/kg 
1.2 J msf kg 
.38 J w/kg 

40 
12 

4; 

: 
1000 

1; 

2: 

100: 

.i 

100: 

: 
1000 

1: 

.: 



NAS WHITING FItLD L- -- SITE 18 
SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34807007 34807006 34797001 34797002 
Site WHITING WHITING WHITING WHITING 

Locator 18SB7-5-7 18S87-15-17 l8SB8-5-7 18SB8-5-7A 
Collect Date: 05-JAN-93 05-JAN-93 04-JAN-93 04-JAN-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

I;cziy 
Potassium 
Selenium 
Silver 
Sodium 
Thal 1 i urn 
Vanadium 
Zinc 
Cyanide 

4680 
5.2 U 

.9 J 
4.7 J 
.07 J 
.84 U 
7.3 J 
4.5 
.61 J 
1.7 J 

3020 

7:': J 
22:1 

.02 u 
2.7 J 
109 u 
.53 u 
.51 u 

11.8 U 
.54 u 
8.4 J 
2.9 J 
.4l J 

40 
12 

4; 

: 
1000 

2 
10 

2: 

100: 

.i 

100: 

: 
1000 

1; 

.: 

2010 
5.3 u 
.65 J 
.55 J 
.06 U 
.85 U 

7u 
2.7 
.48 U 
.36 U 

1250 
1.4 
7.7 u 
2.4 J 
.02 u 
2.7 U 
110 u 
.46 U 
.52 U 

11.9 u 
.55 u 
4.3 J 
.63 J 
.42 J 

3660 J w/kg 
5.5 u w/kg 
2.9 J w/kg 
5.9 J w/kg 
.09 J w/kg 
.88 u m/kg 

2E3 uJ mg/kg .53 w/kg J 
mcdkg 

1.1 UJ mg/kg 
4190 J w/kg 

3.7 J w/kg 
15.8 UJ mglkg 

8.9 mdkg 
.02 u w/h 
2.8 U w/kg 

1220 w/kg 
.5: Ju w/kg 

w/kg 
28.7 UJ mglkg 

.49 UJ mg/kg 
11.9 w/kg 

.92 UJ mglkg 

.45 UJ mg/kg 

40 
12 

420 

: 
1000 

2 
10 

205 

100: 

.T 

100: 
1 

100: 
1; 

4 
1 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ- REPORTED UANTITATION LIMIT IS QUALiFIED AS ESTIMATED 
R= RESULT IS B EJECTEO AND UNUSABLE 



NAS WHITING FIELD -- SITE 18 
SUBSURFACE SOIL -- I'NORGANICS -- REPORT NO. 10512 

Lab Sample Number: 34799002 34799003 34807013 34807014 
Site WHITING WHITING WHITING WHITING 

Locator 18S88-lo-12 18SB8-15-17 18389-5-7 18SB9-15-17 
Collect Date: 04-JAN-93 04-JAN-93 05-JAN-93 05-JAN-93 

VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE DUAL UNITS DL VALUE DUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2480 
5.6 u 

1 J 
4.7 J 
.06 u 

.9 u 
17.6 J 

8.6 
.51 u 

.5 J 
4000 

1;:; j 

.02 u 
2.8 U 

1230 
.8 U 

.55 u 
17.6 J 

.5 u 
15.8 

.58 J 

.41 J 

v/kg 
w/kg 
msf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
msf kg 
w/kg 
w/kg 
mg/kg 
w/kg 
md kg 
w/kg 
w/kg 
w/kg 
v/kg 
mdkg 
w/kg 
w/kg 
w/kg 
w/kg 

8460 
5.6 U 
1.7 J 
5.6 J 
.06 U 

.9 u 
21.5 J 
9.5 
.92 J 
1.1 J 

7610 

5;:: J 
15.5 

.02 u 
2.8 U 
841 J 
.79 u 
.57 J 

16.3 J 
.5 u 

23.3 
13.1 

.41 J 

1430 
5.2 U 
.57 J 

.8 J 
.06 U 
.84 U 

14.6 J 
1.6 J 
.48 U 
.56 J 
873 

7.: u 
25 

.05 
2.6 U 
202 J 
.45 u 
.51 u 

11.8 U 
.54 u 
3.2 J 
.93 J 
.51 J 

w/kg 
w/kg 
w/kg 
w/kg 
mdkg 
w/kg mdkg 
w/b 
w/kg 
mdkg 
mdkg 
msf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mdkg w/kg 
w/kg 
&kg 
msf kg 
w/kg 
w/kg 

40 
12 

4; 

: 
1000 

120 

2; 

106 

.; 

100: 

: 
1000 

120 

.45 



SUBSURFACE SOIL -- INORGANICS -- REPORT NO. 10512 

cLP METALS AND 
Aluminum 
Antimony 
Arsenic 
Barium 
ky;um 

Lab Sample Number: 34799001 
Site WHITING 

Locator 183810-5-7 
04-JAN-93 

I IIF nIlAl IlNlTS 01 

CYANIDE 
2560 

5.6 u 

Calcium 
Chromium 
Cobalt 
;;g;"' 

Lead 
Magnesium 
Manganese 

Potassium 
;;;;;;urn 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyan'ide 

2.2 J 
4.7 J 
.06 u 

.9 u 
35.1 J 
10.4 

.51 u 
.8 J 

5350 
5.1 

26.1 J 
16.2 

.02 u 
2.8 U 
637 J 
.79 u 
.55 u 

12.6 U 
.5 u 

23.9 
.84 J 
.43 J 

Ail 

100; 
.: 

100: 
1 
7 

1000 
7 

10 
4 
1 

"U*:NDf DETECTED J=ESTIMATED VALUE 
.' . ..'.' .:U&.'REPORTED DUANTITATION LIMIT IS QUALIFIED AS ESTIMATED ,,"' Ri"RE$ULT ISREJECTED AND UNUSABLE 

..,,.. .,. ::: ., ,:. ,' ,:.. : 
. . .. 



.‘~ IL--- 
NAS WHITING FIELD -- SITE 18 

SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

Lab Sample Number: 22481001 22481002 22462010 22462011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-01 la-SL-OlA 18-SL-02 1sSL-03 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE OUAL UNITS DL VALUE DUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

w/kg 
d kg ii 
w/b 
ug/kg :: 
w/kg 
wkl 1; 
w/kg 
wlkg E 
w/kg 6 
w/kg 
w/kg i 
&kg 
udkg 1: 
w/kg 
ug/kg ii 
w/kg 6 
w/kg 
ug/kg E 
w/kg 6 
udkg 
w/kg i 
w/b 
w/kg ; 
w/kg 6 
uglkg 
w/kg i: 
w/kg 
w/kg i 
w/kg 
udkg f 
w/kg 
w/kg i 
udkg 6 

12 u 
12 u 
12 u 
12 u 
20 UJ 
12 UJ 
6U 
6U 
6U 
6U 

:Li 
12 u 
6U 
6U 

ii 
6U 
6U 

Ei 
6U 

66: 
12 u 
12 u 

I 
6U 
6U 

ii 
6U 

w/kg 
udkg 
udb 
w/kg 
w/kg 
&kg 
w/kg 
udkg 
u0.g 
w/kg 
ug& 
udkg 
w/kg 
udkg 
uglkg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
udkg 
w/kg 
udkg 
w/kg 
w/kg 
udkg 
w/kg 
udkg 
wdkg 
w/kg 

11 u 
11 u 
11 u 
11 u 
74 J 
11 UJ 

hJ 
5u 

2: 
5u 

11 u 

:: 

:: 

:I 

:: 

zi 
5u 

11 u 
11 u 

5u 

:': 

:i 

:: 

w/kg 
w/kg 
w/kg 
w/kg 
@kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
w/kg 
us/kg 
udkg 
w/kg 
w/b 
w/kg 
udkg 
wlkg 
w/kg 
w/kg 
u0.g 
w/kg 
w/kg 
uglkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

QUALIFIED AS ESTIMATED 



Lab Sample Number: 22462012 22507005 22507006 22488001 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-04 IB-SL-05 18-SL-06 IS-SL-07 
Collect Date: 12-AUG-92 14-AUG-92 14-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS 5L 
., . . . ” : ::.,,: .. : : :, 

., ” “‘,.,. 
‘.’ .‘,.,., ‘. 

63 U wf kg 63 11 u 
:: 

11 u 
‘;g,kg ,‘....., :.:,::, i’l 

11 u 
w/kg ug/kg “: t:. ,. tl 

ud kg 
63 U 63 11 u 11 u 11 u w/kg 
63 U ugfkg 63 11 u 

:: 
11 u 

w/kg 
w/kg 

63 U 11 u 11 u w/b 
32 UJ w/kg 1:; 9 UJ 

1: 
57 UJ ugfkg 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
1 ,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,Z-Trichloroethane 
Benzene 
trarwl,3-Dichloropropene 
eFomoform 
4-Methyl-2-pentanone 
2-Hexanone 
TeTe;;+$loroethene 

1,1,2;2-Tetrachloroethane 
Chlorobentene 
Ethylbenzene 
Styrene 
Xylenes (total) 

63 UJ w/kg 320 24 UJ 17 UJ w/kg 
32 U w/kg 32 5u 

: 
6 UJ u/kg 

32 U udkg 32 5u 6U w/kg 
32 U w/kg 
32 u 4 kg 33: 2: : 

: 
66: 

w/kg 
W kg 

32 u w/kg 32 5u 5 6U w/kg 
32 U ugfkg 32 5 u og/kg ,. y .;,:,,::..:. 5 udb 
63 U w/kg 1: : 1: li U -:ug/kg::..;,;: :"I':/ !I, 1; i udkg 
32 U ugfkg 36; 
32 U &kg 32 :; :. : 

5, J) ,I.: : ,ug/kg ;""' : ..'.' .':: ,..+ 6U 
!j u .,, ;gir;g:.: .:::.::j:;;::+g.:y 5 

w/kg 
6U 

U w/kg 5 ‘, .,‘. ‘5 .u. :: ,;Jg/k@.::,:,:, ,,:. 
w/kg 

32 
i; 

5u . . . . -,9 w/kg 
32 u w/kg 5‘. E w/kg 
32 U w/b 32 :: 

S/U. .:.,. llgbkg-..‘,‘.I”,:,:1:.-:,,~~5 
5 .u ,,‘, ,:: ,.#$wg: :.:... ~:j.~:.~:~~:~:s 

‘1 :ug/kg : ..~.~,-:.:.i;..::.~‘~.s SGUU 
w/kg 

dkg 
udkg 
w/kg 
ugfkg 
ugfkg 
ugh-4 
uglkg 
us/kg 
ugfkg 
ugfkg 
w/kg 
uglb 
w/kg 
udb 
@kg 
w/kg 
uglb 
w/kg 
ugfb 
w/kg 
wlkg 
w/b 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/b 
udkg 
ugfkg 
w/b 
dkg 

U= NOT DETECTED J=ESTIMATEO VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIE5 AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLf 

I 

NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VULATILES -- REPORT NO. 10504 

Lab Sample Number: 22488002 22488003 22489001 22489002 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-08 18-SL-09 18-SL-10 18-SL-1OA 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES go-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l.l-Dichloroethene 
1 ,I-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichioroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1.3-Dichloroorooene 
Bromofokn ' ' 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Stjrene 
Xylenes (total) 

11 u 
11 u 
11 u 
11 u 
5 UJ 

11 UJ 
5u 

55:: 

z; 

1: kl 
5u 

:I 

:i 
5u 

:i 

:i 

1: : 
11 UJ 

55: 

:i 
5u 
5u 
5u 

w/kg 
w/kg 
w/b 
w/b 
Wks 
w/b 
Wkg 
&kg 
ug/kg 
ugf kg 
w/kg 
Wkg 
w/b 
w/b 
Wkg 
us/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/b 
ug/kg 
w/b 
w/kg 
Wkg 
w/b 
ugfki 
w/kg 
Wkg 
w/kg 
w/b 
w&g 
uglkg 

11 
11 

:: 

1: 
5 

: 

: 

1: 

: 

2 

: 
5 
5 

z 

1: 
11 

z 

z 
5 
5 
5 

b= NOi tiETECTED J=ESTIMATED VALUE 
UJ= REPORTED UANTITATION LIMIT 1s QUALIFIED AS ESTIMATEO 
R= RE$UlT IS ;9 EJECTED AND UNUSABLE . 

61 U 
61 U 
61 U 
61 U 
36 UJ 
61 UJ 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
61 U 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
61 U 
61 UJ 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 

54 u 
54 u 
54 u 
54 u 
47 UJ 

180 UJ 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
35 J 
27 U 
27 IJ 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
54 u 
54 u 
27 U 

:; u 
27 U 

:; u 
430 

w/kg 
w/b 
w/kg 
w/kg 
&kg 
‘a/kg 
w/kg 
w/kg 
&kg 
ug/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/b 
&kg 
w/kg 
w/kg 
udkg 
wdkg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w&g 
w/kg 
w/kg 
w/kg 
u0.g 
w/kg 



NAS WHlllNti FltLlJ -- Slit 111 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

:: 
5u 
5u 

Lab Sample Number: 22488004 22488005 22488006 22488008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-11 18-SL-12 18-SL-13 18-SL-14 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

'. .'.,., ;.,: 
: ,..., y.:,,.; ~.,.,.,..,. y, .,.; ,. 

.. ..,. . ...:.,.: ,..,.,.,, ,::: ,.,. ,., ,.,.: ...~~~...:.:y: 
'.:: ', .,:. :': : :. . . . 'l:.,:,:: 

CiP VOLATILES 90-SOW 
: : ., . . . 

.'.'. . . . : . . . . . 
Chloromethane 11 u w/kg 11 12 u ugki 54 u ugag ! ::;.;.. ;, j 54 11 u w/kg 
Bromomethane 11 u ugikg 

:: 
12 u dkg ;; 54 Ij ug(kg :54 11 u w/kg 

Vinyl chloride 11 u w/kg 12 u udkg 12 54 -u ug/kj.“~, : ,:;;. 11 u udkg 
Chloroethane 11 u w/kg 11 12 u udkg 12 Sq'U ugfkg :.. 11 u 

47 ‘& ,. &/k,j f ./ ..:: .::;;I w/kg 
Methylene chloride 7 UJ us/ kg 

1: 
49 UJ w/kg 6 23 UJ wf kg 

Acetone 15 UJ w/kg 32 UJ w/kg 12 158 UJ ugfkg ', ::... 34 UJ w/kg 
Carbon disulfide 5u w/kg 
l,l-Dichloroethene 

i:! 
w/kg : 

6 UJ udkg 6 27 U w/kg @kg 
6U udkg 6 27 U ug/kg' 

:'.'g 
:: w/kg 

l,l-Dichloroethane w/kg 5 6U w/kg 6 ug/kg .’ ‘.‘.:‘z‘i. 5u w/kg 
1.2~Dichloroethene (total) 
Chloroform ::: 

w/kg 
: ii 

w/kg 6 2 i bg/k$: f .., ‘::: 22 w/kg 
us/kg udkg 6 27 u ug/kg:..'. . :, ,:.2;71 :: w/kg 

1,2-Dichloroethane 
2-Butanone 1: Y 

w/kg 
udkg 1: 1; : 

w/kg 
1; 

27 u ug/Jcg '. ; A.. " .?f 
w/kg 30 J 1; i 

@kg 
wlkg 

l,l,l-Tribhloroethane 5u w/kg 5 6U &kg 6 27 u 
uglkg:. : ,..'.. '270 
&j/kg,:,;, ', :-.27. w/b 

Carbon tetrachloride 
:I 

wdkg 
: Ei 

udkg 6 27 U q/kg: .: '. 21. :i w/kg 
Bromodichloromethane w/b udkg 6 27 u t&kg.-:-:-- : 22. 

w/kg 
z 

6U udb 
E 

2JU us/kg: .',..,' ti :2f :: 
w/kg 
us/kg 

w/kg 
ii 

w/kg .27 u iJg&ii " ': ':: '.,?J 5u w/kg 
w/kg 

: 
w/kg 6 27. U .ug/ky:.,: ,:y...27 w/b 

W kg 6U w/kg 6 27 U ug/kg.. :;I ;.:.,.. :; 27 :: us/kg 
:: w/kg 

: Ez 
w/kg 

;.. 
27 :u u&kg::--:::.. :;. -i"l? 

:: 
uglkg 

udkg w/kg jJ' u 'fi.,.&#g~~'-: '<;:'.:.;,27 w/kg 
551: w/kg 

: 
6U w/b 6 27. u ‘, ,ug/~~.:,“,‘,,‘-‘~ -i-.:I-lrt: 5u w/kg 

w/kg 
1; ki 

Wkg .27 .o’ :;gjg&;;,:.‘::,i’ “” :zg~ w/kg 
11 u w/kg 

:: 
‘a/kg 1:. 54 u . ..ug$kiji-i’.:I.;~ : .. $4 1: ! w/kg 

11 UJ ug/kg 12 u udkg 12 ‘54 u ,~&g/~f~~:‘I:‘1’1’:‘1’.‘: ‘Y::: fjq 11 u w/kg 
50 ud kg 

: 
6U w/b 6 .: 27 u .‘.iig~k~~:~~.-::i:~:..;,; 27: @kg 

;I: 
w/kg 

isI 
udkg 6 i a J ., : “&i&q’ ‘.F : ‘:;;+.::.~go E w/kg 

w/kg 5 w/kg fi:., Q y. ~t.&kgi .:.. ::..:.;;.:: :: :. 27 5u w/kg 
z: 

w/kg 
i 

6U &kg 27 ” : ~jjf,~$;,: :I’ : “Y “: :y: g w/kg 
w/kg 6U wf kg :I., 2J jJ 1’. ‘gg~kgz .:.f : .--..ez :: w/kg 

5u w/kg !i 6U us/kg 6 27 U .. ug!k,j .,,fj:: . . . . .‘.‘.‘YzJ. w/kg 
25 w/kg 5 6U w/kg 6’ ‘67 ” ,. ‘, ., :$$;lkg ‘:.:y’; .:..:;. 14a :Ju w/kg .. . . . . . . . .: ..:..:, :, . . . . . ,. .: 

. . . . . .. . ...,,., 
..‘.,’ .,., ‘.., . . . ,: 

.’ .’ ,. : .. . . . . . .:, . . 

‘,, ,‘,‘,‘,:.‘,‘... ,’ .’ : ...,. yj:, 
.. ,,,, ,. :..,:,... .;.; 

“,,“,: ,, ‘. ,;,, ,;;,,,. 1,: . ..’ :’ :: . . :. ... .: 
... .’ . . . . . 

: ..:. . .: ., 

.: ,. :y .:, ..: .,..’ .,.,, :.:, ,.,,. ‘. .., ,: ‘. ,;::; . . . ..: . . . . . . . . . .A... ,‘,.,.,. ‘. ......... .,.,..,..,~. 
,‘,’ .2 ‘.: . . 

1 ,.‘, 

: 

,~=~NOt.~OETECTE~ J=ESTIMATED VALUE 
" .,, -:US~~-REPORTED UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 

,:: .' :, ,/: .' : ', ., 
Ri.;RESUFT:::I$;~EJECTED AND UNUSABLE 

,., ,. :.:.,. .. : 
,.",..:." . . . . . 

.' ,..;. ,.. I 
.., ;,". 

j,.:+ :. :. I..:' 



.-,,I-- SITE 18 
SURFACE SOIL -- VOLATILE; -- REPORT NO. 

'L-- 

10504 

Lab Sample Number: 22488009 22488010 22488011 22495001 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-15 18-SL-16 18-SL-17 18-SL-18 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1;2-bichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1.2~Oichloropropane 
cis-1,3-Dichloropiopene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
~~~:;;~?oroethene 

1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenrene 
Styrene 
Xylenes (total) 

55 u 
55 u 
55 u 
55 u 

100 UJ 
230 UJ 

27 UJ 
27 U 
27 U 
27 u 
27 U 
27 u 
55 u 
27 u 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 ll 
27 U 
27 U 
55 u 
55 u 
27 u 
34 
27 U 
27 U 

120 
27 U 

1000 

55: 
:: 

140 
270 
140 

22: 

:: 

:: 
27 

i: 

;: 

;: 
27 

:: 

:: 

:: 
140 

22: 
140 

27 
140 

54 u 
54 u 
54 u 
54 u 
57 UJ 

160 UJ 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
36 J 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
54 u 
54 u 
27 U 
27 u 
27 u 
27 u 
15 J 
27 U 
76 

Wkg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
us/kg 
w/kg 
wfk7 
w/kg 
wfkg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
wfh 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
udb 
w/kg 
w/kg 
db 
w/kg 
w/kg 
w/kg 
udkg 

U= NOT~DETECTED J=ESTIMATEb VALUE 
UJ= REPORTED UANTITATION LIMIT IS QUALIFIED AS ESTfMATED 
R= RESULT IS li EJECTED AND UNUSABLE 

12 u ugfkg 
12 u w/kg 
12 u ugfkg 
12 u w/b 

9 UJ w/kg 
20 UJ w/kg 

E 
w/kg 
wlkg 

i: 
ugfkg 
w/kg 

6U w/kg 
6U w/kg 

12 u w/kg 

t; 
w/kg 
uglkg 

66: w/kg 
w/kg 

6U w/kg 

tvU 
w/kg 
udkg 

6U udkg 
6U w/kg 
6U w/kg 

126 uu w/kg 
w/kg 

12 u w/kg 
6U ugfkg 
6U w/kg 
6 UJ ug/kg 
6U w/kg 
6U ugfkg 
6U ugfkg 
6U w/kg 



SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

Lab Sample Number: 22495002 22495003 22495004 22495005 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-19 18-SL-20 18-SL-21 lB-SL-22 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

12 u ugfkg 
12 u w/kg 
12 u wf kg 
12 u w/kg 
29 UJ ugfkg 
39 UJ ug/kg 

t iJ :$k; 

El 
w/kg 
w/kg 

6U w/kg 

126 1: 
wf kg 
wf kg 

ii 
Wkg 
wd kg 

E 
ugfkg 
wf kg 

2 
ud kg 
ugf kg 

6U ugf kg 

:: 
wf kg 
wf ks 

ii 
wl ks 
UsI ks 

12 u ugfkg 
12 u ugf kg 

2 
ugf kg 
w/kg 

6 UJ wf kg 

t: 
&kg 
wf kg 

i: 
wf kg 
Wkg 

QUALIFIED AS ESTIMATED 

12 u 
12 u 
12 u 
12 u 
17 UJ 
71 UJ 

6U 
6U 

i: 
6U 

126 tl 

ii 
6U 
6U 

Eki 
6U 

I 

ii 
12 u 
12 u 

Ki 

ii 
6U 
6U 
45 

wf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
ugf kg 
wf kg 
wf kg 
ugf kg 
w/kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
ud kg 
wd kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf ks 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 

13 u 
13 u 
13 u 
13 u 
25 UJ 

180 UJ 

E 
6U 

El 
6U 

13 u 
6U 

Ei 

I 

I 
6U 
6U 
6U 

1: ! 
13 u 

2 
6 UJ 

ii 

i:: 

wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf ks 
ugf kg 
wf kg 
wf kg 
wl kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
usI kg 
usI kg 
ugf kg 
wf kg 
w/kg 
wf kg 
wf kg 
wf kg 



CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 

12 u 

Acetone 
Carbon disulfide 
I.l-Dichloroethene 

12 u 
12 u 
12 u 
32 UJ 

l;l-Dichloroethane 
1.2~Dichloroethene (total1 
Chioroform 
1,2-bichloroethane 
2-Butanone 
l,l.l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibramochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1;3-bichloropropene 
Brotiofotm 
4;Methyl-2-pentanone 
E-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobentene 
Ethylbenzene 
Styrene 
Xylenes (total) 

Lab Sample Number: 22489003 22489004 22495006 22495007 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-23 18-SL-23A 18-SL-24 18-SL-25 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
,, . .,. " 

'. '.. 
; 

.' 
'. '., 

wf kg 11 u ugf kg 11 11 u q/kg 54 u wf kg ugikg 11 u ugf kg 11 11 U :ug/kg :: 54 u w/kg 
w/kg 11 u ugf kg 54 u ugf kg 
udb 11 u w/kg :: 

11 U ug/kg 
11 !J ug,!kg 1 : : 54 u wf kg 

w/kg 56 UJ ugfkg 
12 UJ wf kg 14 UJ ugf kg 1; 

34 UJ ug/kg 57 UJ wf kg 
43 UJ ugfkg 250 UJ wf kg 

6 UJ UsI kg 6 UJ ugf kg 
g 

27 UJ wf kg 
6U ugfkg 
6U Wkg K 

udkg E 
; y ~cugfkg 

ug#g.... " 5 27 U usI kg 
ugf kg 6 6U "~Q/k$"' 

UsI kg ugf kg 

: ,, 6 27 U usI kg 
:i 

6U 6 27 U wf kg 
w/kg ; ; :.ug/kg .',,: .""'$ 

ug/kg" 

66: 
ugf kg 6 27 U 

j lJ;;g:: .'. 'T.f 
wf kg 

6U W kg w/kg 
1; 

6 u 27 U ud kg 
12 u w/kg 11 u w/kg 11 .u 54 u 

" .:: :.fj 
ud kg 

6U W kg 6 UJ ugf kg 
E 

6 lj ; 'Ligfk~ 27 U wf kg 
w/kg 6 UJ ugf kg 27 U ud kg 
wf kg ; ;J udkg 6 .' 

8 u " ~~~ug;i&j:' ::.'.',y'.. .j 
6 'U jlg$Jq.:..- ': ',.,. 6 27 U 
#j " : ,w&j .:y, ,: 

usI ks 
6U wf kg wf kg 
6U w/kg 6 UJ wf kg t- 

'; .'. 6 27 U wf kg 6.,U: ‘.’ @/kg’..’ . . ..-‘6 27 U UsI kg 
wdb 6 UJ wf kg 6 6 I-:,...-ig;ll@::. ::-,;.fj 27 U ud kg 
Wkg 6 UJ wf kg 6 " '6, !J -:ugl'rcg.:, ":, .: ,', 6 27 U ud kg 

6U W kg 
6U ugf kg 

; ;J w/kg ;: 6. 0. '.. .ug/kg:,:,,, ::, :, 6 27 U wf kg 
usI kg .A; .ug#kg.' "'. 6 27 U w/kg 

t:: 
w/kg 6 UJ wf kg 6: ug/kg ,..;,', :,6 27 U ugf kg 
UsI kg 6 UJ ugfkg 

1: 
,,yJ) .yc&j(jfJ(g:::.:.. .' 'y 27 U ud kg 

12 UJ w/kg 11 UJ w/kg 11.: u 
II’ ‘U’ 

.q&j,',' ::. :;.','I$, 54 u UsI kg 
12 UJ wf kg 11 UJ ugfkg 11, .:’ .,ug/Qy;:.:. :>:-.11. 54 u wf kg 

6 UJ ugf kg 6 UJ wf kg 27 U wf kg 
6 UJ Wkg ; ;j w/kg !:I, 

5, v.1 :I’: “gJ@.f.~y’y .,..: -‘.6 
6: .u .A’; :::;...&J/ka’ ,.::, >: ‘. :6 47 ud ks 

6 UJ UsI kg wf kg ‘, 6 .:UJ. .uglkg ‘fj 27 UJ ugfkg 
6 UJ wf kg 

6 uJ z% ;.. 
27 U ud kg 

6 UJ udkg 6 UJ 
G”U,:::‘,.‘.;,.~s’~k~‘: ,, ‘.’ .f 

.6, IJ -ug/kg 190 wf kg 
6 UJ udkg 6 UJ ugfkg 
6 UJ wf kg 25 usI kg 

;. 6 u f&g&g .,, 6 27 U ugf kg 
': '61 U': {; '-,tlg/hJ<:~ ., : .." 670 ud kg 
,, . . . . . . . .. 'j . . . . . . . . y. ,,,, ;,., ..:y.. 1:;. . ..' 

,. '~,,",",,',',',,"' ,' 
.,,,,, ,'., " . . ,,' ,,, . . : . . . ., 

.T. ..,.,. :,i, 
.,... ., 
"' 

"' ":; . . . ,. 

,.: . ,,",, 
.,, ', ;:. . . . . . . . . "' '..'. 

,'.'. '.. "' 

'. ; 
,. .: 

OUALIFIED AS ESTIMATED 
,, 

'. 
"' 

j 
NAS WHITING FIELD -- SITE 18 

SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

54 
54 

:: 
27 
54 

;: 

;: 
27 

cl 

:: 
27 



SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

Lab Sample Number: 22495008 22495009 22495010 22495011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-26 18-SL-27 18-SL-28 16SL-29 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-sow 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
,l,l-Dichloroethene 
1 ,l-Dichloroethane 
1,2-Dichloroethene (total) 
Ghloroform 
1,2-Dichloroethane 
Z-Butanone 
l,l.l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3Dichloropropene 

12 u 
12 u 
12 u 
12 u 
24 UJ 

110 UJ 
6 UJ 
6ll 

El 
6U 

1: uo 
6U 
6U 

E 

66: 
6U 

i; 
6U 

1; uu 
12 u 

El 
6 UJ 

E 
6U 
1 J 

w/kg 
w/b 
w’kg 
w/kg 
wlh 
w/kg 
w/kg 
Wkg 
Wkg 
udkg 
w/kg 
wf kg 
ugfkg 
ugfkg 
w/kg 
w/kg 
w/kg 
w-/kg 
ugfkg 
w/kg 
w/b 
w/kg 
w/kg 
Wkg 
Wkg 
Wb 
w/kg 
w/kg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 

1400 u 
1400 u 
1400 u 
1400 u 

680 UJ 
1400 UJ 

680 u 
680 u 
680 U 
680 U 
680 U 
680 u 

1700 
680 U 
680 U 
680 u 
680 U 
680 U 
680 U 
680 u 
680 U 
680 U 
680 u 
680 U 

1400 u 
1400 U' 

680 u 
190 J 
680 UJ 
680 U 
430 J 
680 U 

3300 

61 U w/kg 
61 U w/kg 
61 U w/kg 
61 U w/kg 
85 UJ uglkg 
82 UJ w/kg 
30 UJ ug/kg 
30 u w/kg 
30 u w/kg 
30 u w/kg 
30 u w/kg 
30 u w/kg 
61 U w/kg 
30 u w/kg 
30 u w/kg 
30 u w/kg 
30 u w/kg 
30 u w/b 
30 u 'a/kg 
30 u w/kg 
30 u wf kg 
30 u &kg 
30 u w/kg 
30 u w/b 
61 U w/kg 
61 U w/kg 
30 u w/kg 
30 u w/kg 
30 UJ widb 
30 u w/kg 
30 u wlki 
30 u Wb 
30 u wf kg 



CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
l,l-Dichloroethane 
1.2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

Lab Sample Number: 22495012 22506002 22507003 22506003 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-30 18-SL-31 18-SL-31A 18-SL-32 
Collect Date: 13-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

.',.. .' ;, .,; ;..; ,:, . . ,.:.. ., ,, 

: : . . . . . ..:. ..'.'. ,.:.: . ,. . . 
..:: ,. ,; 

55 u w’kg 1400 u w/kg 1400 .ns 57 u w/kg 
55 u ugf kg 1400 u w/kg 

56' u ;" u!j/l$ 
57 u wf ks 

55 u wf kg 1400 u 
w/kg 

wf kg 
;:;;, 56 U :,ug/kg -56 

56:. U 56. 57 u wf kg 
55 u 1400 

. . ug/ kg 
u w/kg 1400 56 0 .' ,' ,-usfk@ .'. ,'.56 57 u us/kg 

38 UJ ugf kg 710 UJ w/b 710 86 J w/kg 
55 UJ w/kg 1400 UJ wf kg 1400 

'74 UJ., us/kg...., 
:2 340 J wf kg 

27 U ugf kg 710 u wf kg 710 
7; YJ udks 

ugf kg 
ugfkg i4[i w/kg 

27 U 710 u w/kg 710 28 u ug/kg 2; Ju wf ks 
27 U 4 kg 710 u wf kg 710 28 U ug/kg" % 29 u w/kg 
27 U W kg 710 u wd kg 710 28 u us/kg. 28 29 u wf kg 
27 U wfkg 710 u w/kg 710 28 u wlks 29 u ugf kg 
27 U UsI kg 710 u ugf ks 710' uglkg . '.:: ;;. 29 u ugf kg 
55 u wf kg 1400 UJ usI kg 1400 Et E ljcj/aj ', 56 140 ugl kg 
27 U ugf kg 710 u wf kg 710 28 U 'ug%kg g 29 u 

28.U 
wd kg 

27 U wf kg 710 u wf kg 710 ugf kg 29 u wf kg 
27 U ugfkg 710 u wfkg 710 28 u w/kg 28 29 u u/kg 
27 U ugf kg 710 u w/kg 710 28 u Km 29 u w/kg 
27 U us/ kg 710 u w/b 710 usI kg ii 29 u 4 kg 
27 U wf kg 710 u ugfkg 710 22: ou w/kg ..28 29 u wf ks 
27 U dkg 710 u w/kg 710 213 I.., ..ug/kg 28 29 u ugf kg 
27 U @kg 710 u w/kg 710 29 u 4 ks 
27 u wf kg 

“‘ug/kg’; c : '.' ..:28 
710 u ugf kg 710 .. :: .i '. ug/kg:. ,: ,,; ', .::2@ 29 u 

27 U w/kg 710 u ugf kg 710 ; .28’-u ::.’ ,uc%l($‘, ‘,’ “: ,,:j 2$ 
wf kg 

29 u w/kg 
27 U 4 kg 710 U w/kg 710 $6, -U :,..ug/kg..... ','.:':.Et? 29 u W ks 
55 u 
55 il 

wf kg 1400 u wf kg 1400 ":.. 57 u wf kg 
UsI kg 

56 u : jj/,@j: "',,, '.. $6 
1400 u wf kg 1409: ', "' 156 ,U, " q/kg>:.,.- :, ..5fj 57 u ugf kg 

27 U 4 kg 710 u wl kg 710' .: 28.U .!., ~u~&j:' .' ,:;' ?Ij 29 u w/kg 
27 U ‘&kg 180 J e/b 7. '. ., '/&3',U. ug;rkg,; ,' 28 170 usfks 
27 UJ wf kg 710 UJ ug/kg 710 ,.:. : 2& IJ ;: -.ti'g/& .' -; ; '.28 29 u w/kg 
27 u usI kg 710 u us/ ks 710 "": " 26 ,J,, yj,jfkg ., ,:.. .,;io 29 u wf kg 
27 U wf kg 290 J ugf kg 7 . . . 
27 U ugfkg 710 u wf kg 710 

:i?a~U-:.:ug/kg--~ '26 
28 .v ;:.::-ug&~ ,2B 

; "" 140 
:: u 

wf kg 
wf kg 

12 J w/kg 1800 w/b 7 .$4. @/kg 530 w/kg .,,., ., ,' 
: .', ,, 

: 
"' 

." :: 
'., '.: 

.'.' ,, 
'. .,", ', 
'. : :: ." ..,'," 

'."'. . . . ..'. . . 
".' ,.. 

,. .., ,. 
. . ., .,. 

. ., ; 
', . . ,, ,'.:'y .:: . . . 

,,.. : ,., : ;:, ,', ,. ,,..', .,,, 
.., 

. . . . :. 
.., :'.: ,,,, ., 

,' .' 
,, . . ...' .: . 

.,.'..',' ,'% 
',., 

1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
:;i;;;iloroethene 

1,1,2,2-Tetrachloroethane 
Chlorobentene 
Ethvlbenzene 
Styiene 
Xylenes (total) 

NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

. . II= NOT DETECTED J=ESTIMATEO VALUE . . : . U&::REPQRTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
'.R=.RESULT IS REJECTED AND UNUSABLE .., 

: . . .: 
'. .: 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

Lab Sample Number: 22506004 
Site WHITING 

Locator 18-SL-33 
Collect Date: 14-AUG-92 

VALUE OUAL UNITS 

CLP VOLATILES 9D-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l.l-Dichloroethene 
Iii-Dichloroethane 

*oethene (total) 

1500 u w/kg 
1500 u w/kg 
1500 u w/kg 
1500 u w/kg 

740 UJ w/kg 
1500 UJ ug/kg 

740 U 
740 u 
740 u 

:g::: 
u$jk; 

740 u w/kg 
740 u us/kg 
740 u ugfkg 

1500 UJ w/b 
740 u @kg 
740 u udkg 
740 u us/kg 
740 u Wkg 
740 u w/kg 
740 u w/kg 
740 u w/kg 
740 u Wkg 
740 u 
740 u 2::: 
740 u uofka 

1500 u &j/kg 

1500 u 740 u 5:: 
390 J w/kg 
740 UJ Wkg 
740 u w/kg 
800 w/kg 
740 u w/kq 

trans-1,3-Dichlorooraoene 
Bromoform 
4-Methyl-P-pentanone 

P-Hexanone :;;&;;yoroethene 
3 

l,f;Z,‘i ?-T&achloroethane 
Chlorol lenrene 
Ethvlbc snzene 

i' Styrenc 
Xylenes (total) 7000 ug/kg 

DL 

22506005 
WHITING 

18-SL-34 
14-AUG-92 

VALUE QUAL UNITS DL 

22506006 22506007 
WHITING WHITING 

lB-SL-35 18-SL-36 
14-AUG-92 14-AUG-92 

VALUE @AL UNITS DL VALUE QUAL UNITS DL 

1500 
740 

1500 
740 
740 
740 
740 
740 
740 

1500 
740 
740 
740 
740 

::i 
740 
740 
740 
740 
740 

1500 
1500 

740 
740 
740 
740 

74: 
7 

ESTiMATED 
U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED 
R= RESULT IS ! 

UANTITATION LIMIT IS QUALIFIED AS 
EJECTED AND UNUSABLE 

! 

1400 u udkg 
1400 u w/kg 
1400 u udb 
1400 u w/kg 
800 UJ udkg 

1;;; ;J ug/kg 
w/kg 

690 U w/kg 
690 U w/kg 
690 U w/kg 
690 U udkg 
690 U w/b 

1400 UJ ug/kg 
690 U Wkg 
690 U udb 
690 U udkg 
690 U w/kg 
690 U w/kg 
690 U udkg 
690 U &kg 
690 U Wb 
690 U udkg 
690 U w/kg 
690 U w/kg 

1400 u udkg 
1400 u w/h 

690 U w/kg 
690 U udkg 
690 UJ w/kg 
690 U udkg 
240 J w/kg 
690 U ug/b 

2500 w/kg 

1400 u w/kg 
1400 u w/kg 
1400 u Wkg 
1400 u w/b 

680 UJ ug/kg 
1;;; ;J ug/kg 

udkg 
680 u w/kg 
680 u w/b 
680 u udb 
680 u &kg 
680 u us/ kg 

1;;; ;J ug/kg 
w/kg 

680 u us/kg 
680 u udkg 
680 u wdb 
680 u w/kg 
680 u w/b 
680 u '-w/kg 
680 u ug/b 
680 u udb 
680 U w/kg 
680 u w/b 

1400 u w/kg 
1400 u w/kg 

680 U us/kg 
210 J w/kg 
680 UJ ug/kg 
680 u w/kg 
320 J w/kg 
680 u w/kg 

2700 w/kg 

1400 
1400 
1400 
1400 

680 
1400 

680 
680 
680 
680 
680 
680 

1400 
680 
680 
680 
680 
680 
680 
680 
680 
680 
680 
680 

1400 
1400 

680 
680 
680 
680 
680 
680 
680 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

CLP VOLATILES go-sow 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon @sulfide 
l,f-Dichloroethene 
1.1~Dichloroethane 
1,2-Dichloroethene (total 
Chloroform 
1,2-Dichloroethane 
P-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2~0ichloropropane 
cis-1,3+ichloropropene 
Trichlorbethene 
Dibromochloromethane 

Lab Sample Number: 22506008 22507001 22506009 22506010 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-37 18-SL-37A 18-SL-38 18-SL-39 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
. . . . . . . . . . . . 

. . :. 
., ,,, ,, ..: 

.."' ." 
:,.:, ., ., 

" y : ', ,' :..: .:..; 
;.... . . ':::..:,j.,.).) 

53. .' ,. :... . . . . 
54 u w/kg 53 u w/kg ,, 'l.l u ,' : .+.;. ::;:;:::. .';'lf 

54 u ug/kg :4 53 u w/kg 53:. ‘. :.'ug/kg~ :' ,.,::;: ': ::j 1 

54 u ug/kg :: 
53 u udkg 53. : 

,;! 1 u.. 
11. u.. .,. 

54 u w/kg 53 u w/kg 53”’ ‘. 
u$~kg:::‘.‘.‘. ‘.;:,: . . . . . -1.i. 

“ll?‘.u.. :Qjkg: ,,., . . . .‘.:-:.--:.::yl~: 
52 J w/kg :: 

74 UJ w/kg 130. ‘: ,, 49:‘.J ,’ : ug&ii. ‘:,.L .:; ::;5 
1400 J w/kg 67 UJ w/kg 266:::. lG','UJ ug;lkg.:.::.:.:..- ," ',':l), 

27 U ug/kg 
27 U wf kg 22: 

27 U w/kg 27.... ‘. ,“., 5, (J ‘. jjg/k$;::; ,:: .,.,. :::.,:,,5 
27 U udkg 

27 U U 
1 

w/kg 27 27 w/kg 
27,.:-y-, .,. F,jJ .&j/kg:.:..:.. ‘:.,.:;,,’ :,‘.;:.r;. 
27:” 

27 udkg 27 U w/kg 27:‘,‘.‘.‘.:. 1. 
‘, ,‘, 5 u ~“:,,“~~~g::,.~,.‘:::~:..,:.~,~~ 

U 
27 u w/kg 22: 

5 u.. 
27 U udkg 27:...: : :’ 

ug,kg:-’ ,< :. . ..j j:i;:.j:,.:j 5: 
tj, U -‘.:,‘j$[k$< :‘,“‘:,.::,, ,,:,,, 5: 

27 u w/kg 27 27 IJ w/kg 27 :.,/ ‘;’ 5.0 ir~~~~::,.:.:.::::::., .C,“., 5 
54 u wf kg 53 u w/kg 53,,‘I;x lf-.U, +J/kg,,:: .:,: .j .,:,, i-lx. 
27 U u&i 25’: 27 U w/kg 27:...., ,“:‘:5 :JJ 
27 U ug/kg 27 U w/kg 

‘kJpJ:;.:<,.,& : .. ‘.. 5 
27. “’ ‘: ..: 5 u “.‘.‘... : “s/jg~~y..‘:~~~~‘, ,5: 

27 U w/kg 27 U w/kg 27:::.: ..,., ‘.:. ” ‘$:,u . . . . . . . . . . . ..!j 
27 U w/kg 

;j 
27 U udkg 

,‘-:“ijtj@g~::;,~;; 
27. :: : ..‘_.. $.-.@: I,ug&g.,: .: .:,,;.,,;,:::,..‘5 

;5 i 
w/kg 27 27 U udkg 27;1f.‘.:, ‘.“. .’ .;; 5: jj. 
w/kg 27 27 U w/kg 27. ‘Y., 

::.‘&j/jlllig,L;~ :; ;y .:.. .-..:-:5 

27: .. 
..5: fJ “g/~gj.:i’,‘,‘:.:,‘::. ‘, “‘:‘.$ 

27 U w/kg 
:: 

27 U w/kg 3 u &J&‘,.;~ :. . . . . .,;,:,, ; fj 

‘@kg 27 U w/b 
uglkg 

27 ., ;, 5.y. q/kg:, ,: ..:.: 5: 

w/kg ;: 
27 U udkg .5 IJ : .~,Ugy&. '. " . . . . . . ,fi 
27 U w/kg 

;; 1, ; ,, "Y ,"' 
$,jJ .".'@j&& .:,' ."yF:.: 5 

ug/kg 
:: 

27 U w/kg 2i” ““, ., 5 1-I.. ‘. (@/kg.‘:. 1’:. ‘,: :.;, : 5 
ugf kg 53 u udkg 53,: ,'."~'wJ .ug/kg : ::~.::::;:ll, 
ugt’kg 

:4 
53 u w/kg 

w/kg 27 U w/kg 
53.: ,,‘, :, ll{lJ: ;;+#$;.:. ,;... -~-IF 
27::., ;:. .j; r ‘.‘.‘I:‘;,,5 

w/kg 27 27 U udki 
:.. 5. IJ .; ~::ug/Rg.:‘. 

Wkg 27 
27 .,:. ,: :‘..$:.g.; ,;ijjfkg;:f;~: ~~-;s 

27 U w/kg 
w/kg 27 27 U w/kg 

27, :; ,, “:, .S:IJ -..:@/kg,. ,.,~;~,j.. 
27 ..: : :KHcl 

wfkg 
:: 

27 U w/kg 
2i, ,, ; ;.,,:, 2: /j us,ks::..li’-:~~: 

Wkg 27 U w/kg 27. ‘...: ..3. u: ..:..Ug~lg”~ “’ ‘, .-/,.:“.‘:‘,q 
uglkg 27 27 U w/kg 27”,, .; : “. .,:a :J:, ::ug/k’g’::;:. ,, ,,,. 

: ,,,, .‘.” ,,.p .;. 
.. ;:I:; .:3 

.‘... ‘. . ,, ,,;. ,. .:,\ ,, . . . .: .‘., 
: . ...‘.. .:,;.., .., .:, .,,’ ,:: ,,,. .. ,, ..;.. :: ) .,.. ‘. . . 

,. . . .’ ,.,, :. “’ ‘.. ,’ ; 

“‘, 

: 
,: ‘,’ 

.’ :. ‘... 
..” .v.... 

: 

1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachlaroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenrene 
Styrene 
Xylenes (total] 

27 U 
27 U 
27 U 
27 U 
54 u 
54 u 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
16 J 

'. : ,.,' 
..,.. ," ., 

.', 
'... 

.' "U= NOT -DETECTED J=ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LfMIT IS QUALIFIED AS ESTIMATED 
R*'RESULT IS REJECTED AND UNUSABLE 

., 

ii 
11 
11 
5 

11 
5 
5 

: 

: 
11 

: 

z 
5 

: 

55 
5 
5 

:: 

: 
5 

: 

: 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VOLATILES -- REPORT NO. 10504 

Lab Sample Number: 22506011 22507002 22507007 22507008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-40 18-SL-41 18-SL-42 18-SL-43 
Collect Oate: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES go-sow 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dlchloroethene (total) 
Chloroform 
1,2-Dichloroethane 
Z-Butanone 
l,l.l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1;2-Trichloroethane 
Benzetie 
tram-1 ,$Dichloropkopene 
Bromofomt 
4-Methyl-Z-pentanone 
Z-Hexanone 
k:;x;loroethene 

l,f,2,2-Tetrachloroethane 
Chlorobentene 
Ethylbenzene 
Styrene 
Xylenes (total 

11 u 
11 u 
11 u 
11 u 
26 UJ 
11 UJ 

661: 
6U 
6U 

66:: 
11 u 

6U 

66: 
6U 
6U 

!I 
6U 
6U 

udkg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udb 
w/h 
w/kg 
wf kg 
w/kg 
&kg 
wf kg 
udkg 
w/b 
‘a/kg 
u/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w&i 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED 
R= RESULT IS ! 

UANTITATION LIMIT IS QUALIFIED AS ESYIMATED 
EJECTED AND UNUSABLE 

11 u 
11 u 
11 u 
11 u 
16 UJ 
11 UJ 

6U 
6U 
6U 
6U 
6U 

1; 1 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

E 
6U 

1; i 
11 u 

6U 
6U 
6U 

ii 
6U 
25 

Wb 
‘&kg 
wdkg 
ug/kg 
w/kg 
Wb 
udkg 
udkg 
‘Mb 
udkg 
udkg 
Wh 
ud kg 
w/kg 
&kg 
udb 
ug/kg 
w/kg 
w/b 
w/b 
w/kg 
w/b 
w/kg 
&kg 
wf kg 
w/kg 
w/b 
w/kg 
Wkg 
w/kg 
w/b 
w/kg 
w/kg 



Lab Sample Number: 22507009 22507010 22507011 22507012 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-44 18-SL-45 18-SL-46 18-SL-47 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

... :,. 
: 

CCP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 

11 UJ w/kg 11 UJ udkg 11 11 u udks li 11 u w/kg 
11 u udb 11 u Wkg 11 u ugrkg 11 u w&g 
11 u udkg 11 u udkg 11 u uglkg.:. ‘. 11 u 
11 u w/kg 11 u udb 11 11 u 
27 UJ udkg 30 UJ udkg 

1: 

ug(kg. .‘,. ,,,, i’s, 
w/kg 

11 u 
;f ;J us/kg. ):. 6 

w/kg 

17 UJ w/kg 11 u w/b w/kg '. 1.. 11 :: Y ug’kg w/kg 

:i 
ug/b 25 w/kg 5 ug/kg .':. ,. W kg udkg 5u udkg 

5U udb 5u w/kg : 
ug/ki .. ,.. : : 66L.l w/kg 

6 UJ w/kg 

:i 
ugh !iU wikg 

5 :' 

6 UJ’ ~.y#x~~~~ 
; ; ug/k$-:---'. " ', ; 6 6U 

@/kg .:"':. 6, 
udkg 

w/kg 5u w/kg 6U w/kg 

1: i 
w/kg 

1: uu 
w/kg 

1: .: 
6 ,u us/kg:. .. ” : .; 6 6U w/kg 

w/h w/kg 11 UJ 
5u w/b 
:i 

w/kg :i 
udkg 5'. 6U 

iiQ!kg : %:’ : .,I 11 1; ;J ug/kg 

w/kg 5.:' 6U 
us/kg..'. .: ,,, 6 w/kg 

6U w/kg 
w/kg 5u Wkg 

ug/kg ‘,” :..’ ‘:: i3. 
5 .ug/kg,:, w/kg 

:i 
&kg 5u w/kg 5, 

::. : .,: ; 6 
u 

SU 
.ug/kg .:/',: :~~:~ 6 w/kg 

w/kg 5u w/kg 
z ". 

ug,ks ;:. ...~... : 6 
6U w/kg 

E 
w/b 5u w/kg 6U. 6U w/kg 
udkg 

2: 
w/kg 5 

5u w/kg ‘&kg 
z 

66:: 

ug/Q;:“:. .' " 1 
uglkg:: ". :, w/kg 

w/kg w/kg 
,ug/kg .'.: .6 :!I w/kg 

:I: 
5u 

5, 
6 U :ug/kg :,{ : :6 

'6:U ~Qj,@ .::: 6 iuu 
udkg 

w/kg 
:i 

w/kg w/h 

1: i 
w/kg w/b ug/kg~::;..{ :,:',',, 6 6U w/b 
w/kg 11 u w/b 11 11 u w/kg 

11 u udkg ud kg 
./iig/llqy. :.:. . 

11 u 11: 03. ,..ug/kg,..:; --.-“‘.I’.11 11 UJ ug/kg 

55: 
w/kg 5U w/kg 
dkg 

w/kg 
‘-u/kg 

66: 
w/kg 

5u udkg :I w/kg 6U w/kg 

:i 
wfkg w/kg 6U w/kg 
w/kg :tl w/kg w/kg 
w/kg 

:: 
w/kg E u/kg 

w/kg w/kg 6U w/kg 

,’ ” ..’ ,..I.. ,,,, ‘.’ ..,. ,, .., 
.‘.. ,, ,, “Y,. ..:. . . . . ‘.. ,,.,. ” ,,, ..:: 

‘. .’ .‘.“.,.:., .. . . . .,:.,, 
::. . . .., ... ,. ..,. ., 

..:: .’ ‘. ‘. .” ,,,,’ “,, ,. ‘.,,. ,/:. ,, ., .,, ,, 
., ..: .:: ,..I. . .;,,; ..I .,‘.,.. :y:: 

., ,., ” ‘, ‘. .‘..’ . . .A. :” ,;, .‘I ..A. . . . . . .., ” “V”’ . . ,... ., ,: . .., ” 
. . ‘. ,’ .:. ,: ,,‘, .., 
.‘. ,.,:..:‘,.‘, ‘: ‘, ” . . .; 

‘.. :. ,’ : ,, 
.‘.’ 

.:: ,.“, .:;, ,’ . . .‘. ‘.‘. 
:.. “’ : 

..” .’ ., 

Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,Z'Dichloroethene (total) 
Chloroform 
1.2-Dichloroethane 
E$itanone 
l.l.l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
L-nexanone 
Tetrachloroethene 

NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- VDLATILES -- REPORT NO. 10504 
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NAS WHITING FltLD -- SITE 18 

--j- 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

CL;h;PS!;VOLATfLES 90-SOW 

bis(Z-Chloroethyl) ether 
Z-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobentene 
1,2-Dichlorobentene 
Z-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethox ) methane 
2,4-Dichloropheno r 
1,2,4-Trichlorobenzene 
Naphthalene 
4Xhloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Z-Methylnaphthalene 
Hexachlorocvclopentadiene 
2,4,6Trichiorophenol 
2.4.5-Trichlorophenol 
2%hloronaphthaiene 
2-Nitroaniline 
Dimethyl hthalate 
Acenapht ylene R 
2,6Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinftrotoluene 
Diethylphthalate 
4:Chlorophenyl-phenylether 
FTuoiene 
4;NitroaniTine 
4;6-01ni.tro-2-methylphenol 

'N-N1trosodtphenylamine 
4-Bromaphenyl-phenylether 
Hexrichloiobdhzene 
Pentachldrbphenol 
Phenanthrene 
Anthracene 
Carbatole 
Di-n-butylphthalate 

Lab Sample Number: 22481001 22481002 22462010 22462011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-01 18-SL-OlA 18-SL-02 18-SL-03 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
., 

; . 
. . 

,) . . . . '.'.L 1' : 
.'.' 

w/kg 3000 3100 U dkg 3100:. ;,j&.-U 
uglkg 3100 ..380.U 

.: !a!$:' :',.,.: ,I:: :; 3% 350 u w/kg uglki 3000 3100 u ,380 350 u us/kg 
us/kg 3000 3100 u w/kg 3100 .,I' ' J(@"U .' .$g$kg'.... ' ?';360 350 u w/kg 
w/kg 3000 3100 u w/kg 3100 .380 IJ -:.irp/kg: : 380 350 u w/kg 
w/kg 3000 3100 U w/b 3100. ..-380 u ug/kg :;=.:380 350 U w/kg 

3000 u w/kg 3000 3100 u w/kg 3100.. 380 U ~-ug/kg;. .> : ..380 350 U w/kg 
3000 u w/hi 3000 3100 u w/kg 3100 ". 3m.u 

,., 
i&a&.-. : :-.:30 350 u uglkg 

3000 u ug/kg 3000 3100 u w/kg 3100" ,, 
3**' u t.: ug/Q : .: ;;'. ;> ,390 350 u udkg 

3000 U w/kg 3000 3100 u udkg 3100, 38O:U ugy@:.: '/ :.::'.go. 350 u w/kg 
3000 u Wb 3000 3100 u w/kg 

Ei. "' 
369 u '. tig/k'g :. :, .: :, : : 380 350 u w/b 

3000 u w/kg 3000 3100 u uglkg 380 U .: us/kg...-:-::. 3&D 350 u w/kg 
3000 u us/kg 3000 3100 u w/kg 3100 :,', ,,:...3aq u, .tig/kg:v 1.. -380 350 u w/kg 
3000 U uglkg 3000 3100 u udkg 3100 : 380 .U : f ug/kg-. ..:.:: :3&o 350 u 
3000 u w/kg 3000 3100 u w/b 31DD . . . . w/kg .,, 385 u .jj@g":.:!:'.: {', +3g, 350 u w/kg 
3000 u w/b 3000 3100 u w/kg 31000 .'36D..-U :,:>ugtkg -:.60 350 u w/kg 
3000 u uglkg 3000 3100 u wlb 3100 :':.. '::., 380 u : ii~lk~' j: '; : I .::,:, ;::::g$l 350 u udkg 
3000 U w/kg 3000 3100 U udkg 3100:.. '- '.360 IJ .ug/kg.- : ;.-,380 350 U w/kg 
3000 u w/kg 3000 3100 u udkg 3100“ ', .,:' .'.360.U' +ji%g:;, :, .:.;.38q 350 u w/kg 
3000 u us/h 3000 3100 u w/kg 310@/ ".: . . ‘.380’.& ug/kg..- ..I:: :.3&l 350 u w/kg 
3000 u uglkg 3000 3100 u w/kg 3100 :: ': .: ,,.I 360 0 ',. us/kg..:.. ,,...:., .:.,.:{ 360 350 u w/kg 
3000 u Wkg 3000 3100 u &kg 3100, : "",':380. U 1. uglkg ': ,,..:::.38D. 350 u wlkg 
3000 u us/kg 3000 3100 u w/kg 
3000 u wf kg 3000 3100 U w/kg 

3100 .. ..-:.360.U u.g/kg j':.3$ 350 U wf kg 
380 U wlks 350 u w/kg 

3000 u w/kg 3000 3100 u udb Eoo 380 U udkg 350 u w/kg 
3000 u w/kg 3000 3100 u w/kg 3100 380 U w/kg iii 350 u w/kg 

15000 u w/kg 15000 15000 U udkg 15000 1900 u w/kg 1950 1700 U w/kg 
3000 U uglkg 3000 3100 u w/kg 3100 360 u Wkg 360 350 u w/kg 

15000 UJ w/kg 15000 15000 UJ udb 15000 1900 u w/kg .19DD 1700 u &kg 
3000 u w/kg 3000 3100 u w/kg 3100 380 U w/kg 380 350 u w/kg 
3000 u uglkg 3000 3100 u w/kg 3100 38D U w/b 350 u w/kg 
3000 UJ w/kg 3000 3100 UJ udkg 3100 380 U w/kg 

'j&J 
350 u w/kg 

15000 u uglb 15000 15000 U w/b 15000 1900 u w/kg 1700 u w/b 
3000 u w/kg 3000 3100 U w/kg 3100 380 U tig/kg 

1;wx 
350 U w/kg 

15000 UJ udkg 15000 15000 UJ uglkg 15000 1900 u v/kg isbo 1700 U w/kg 
15000 UJ w/kg 15000 15000 UJ w/b 15000 1900 u is/kg 1900 1700 U w/kg 
3000 u w/kg 3000 3100 u udkg 3100 350 U uglkg 
3000 u w/kg 3000 3100 u uglkg 3100 

$8 ; F& 
iii 350 u w/kg 

3000 u w/b 3000 3100 u uglkg 3100 380 350 u w/kg 
3000 u w/kg 3000 3100 u w/kg 3100 

: 33; tf :',+!gi'kg 
ug/kg. '. .:-360 350 u wlkg 

3000 u w/kg 3000 3100 U v/b 3100' 360 U ,', ug/kg,. 380 350 u w/kg 
15000 UJ w/kg 15000 15000 UJ w/kg 15000 19Do:UJ ug(kg ,' 1900 1700 UJ w/kg 
15000 u w/kg 15000 15000 u w/kg 
3000 u w/kg 3000 3100 u w/h 

15000 ':'~~l$oo u, Ug/& '; ;1.;9; 1700 U udkg 
3100' .,' '380 U 'tug/kg . . 350 u w/kg 

3000 u w/kg 
3000 u uglkg % 

3100 U w/kg 3100 ~?:380..U. .:ticj/k~~ 
3100' .,, 1. ,389.U '.ug&g 

., ..38? 350 u w/kg 
3100 U w/kg :.38D 350 u ud kg 

15000 u w/kg 15000 15000 U w/kg 15000 19DO u ug/kti 1900 1700 u w/kg 
3000 u wf kg 3000 3100 u w/kg 

%“~ 
380.U' m/kg 

;,$zy 
350 u w/kg 

3000 u w/kg 3000 3100 U udkg 380 'U uglkg' 350 u w/kg 
. 

3000 u w/kg 3100 u w/kg 3100 380 UJ @/kg is0 350 UJ w/kg 
., .' .' 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 
350 
350 
350 
350 
350 

1700 
1700 
350 
350 
350 

1700 
350 
350 

350 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22481001 22481002 22462010 22462011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-01 la-SL-OlA 18-SL-02 1sSL-03 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

3100 u 
3100 IJ 
3100 u 
6200 U 
3100 u 
3100 u 
1200 J 
3100 u 
3100 IJ 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 



, 
1 

NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ether 
E-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenrene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
Z-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
I.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
E-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,&Dinitrophenol 
4-Nitrophenol 
Dibentofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

Lab Sample Number: 22462012 22507005 22507006 22488001 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-04 18-SL-05 la-SL-06 18-SL-07 
Collect Date: 12-AUG-92 14-AUG-92 14-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
,...;. ., ,, 

" 1800. u 3300 u 360 U w/kg 360 'ug/kg ~1800 
1800 U .ug/kg ""' 1600 

380 U w/kg 
3300 u 360 U uglkg 360 380 u w/kg 
3300 u 360 U w/kg 360 1800 U' ugJkg ,16DD 380 U wdkg 
3300 u 360 U w/kg 360 ugfkg iaoa 380 U w/kg 
3300 u 360 U us/kg 360 380 U w/kg 
3300 u 360 U w/kg 360 380 U w/kg 
3300 U 360 U us/kg 360 380 U w/kg 
3300 u 360 U uglkg 360 380 UJ ug/kg 
3300 u 360 U Wkg 360 380 U 

I8DO U :: ug/kg..;;,,::;, i8OD 
w/kg 

3300 u 360 U uglkg 360 380 U w/kg 
3300 u 360 U w/kg 360 380 U w/kg 
3300 u 360 U dkg 360 

;;fNJ; ; ug/kg,.:. ::'.: .8DG 
tlg/kg:, " : ': p300 380 U 

18Qd U '. ug/kgI :': ? 1600 
w/kg 

360 U uglkg 360 380 U ucdkg 
360 U w/kg 360 

360 '! 
liJf$ u "' :: .:ii~;/k~:.I:I.~:.::::.~~~ $800. 380 U w/kg 

360 U us/kg 1800. U .:. ug/kg-- :: .::,:I$$ 380 U w/kg 
360 U uglkg 360 .' ;qqo : J. '..,#Q/l($;:~~.~ :.:. .~@$J 380 u w/kg 
360 U w/kg 360 " laQ(i .fJ '. .' i4fkg. :'.fi.'T.', &fiQQ 

380 U w/kg 
360 U w/kg 360 1890 ,U, ; "ji$/kg,, ,:..,1600 380 U w/kg 
360 U wlki 360 18O&.U~.,:. ug/kg;z:~. .. I#.OO. 380 U w/b 
360 U w/kg 360 '., l!jOQ~!-j ",:, .i.lg&g::. ,:. :'-::II!joq. 380 U w/kg 
360 U w/kg 360. 1800. U :::.ug/kg::-.:.. ? :I6OQ 380 u udkg 

%i tl 
360 U w/b 

w/kg 
360; ': '. ';, ': j,&Jq., v ':'~..ir~/kg::~:~.':..: ':'::.:.la()o 380 U w/kg 

360 U 360" : 1800. Q:. .::(. .ugfkj::'i-..:::. F ::tBQil 380 U w/kg 
3300 u 360 U w/kg 360,;;;,;,: j@-la.' U~.-~:;'.'irB~Rg;~,';.;~.'~:~;:'r80Q 380 U w/kg 
3300 u 360 U w/kg 360,. :. 1800: U .:;. u$kg :'... ',:.["16QD 380 U wh 
6000 U 1800 U w/kg 1800: .; .:fJgtJQ.u..::-?:. "i$"!"':":'.':;~~;; 1800 U w/kg 
3300 U 360 U w/kg 360 :~-.'~"18OO‘:lJ .. ugfkg 380 U w/kg 
6000 UJ 1800 U w/kg 1800:.:.".' .69DD' LI,, ';.uB/kg:: ;. ;;, .'.;89QD 
3300 u 360 U w/kg 360"..; ~1800 U- : .hg/ks'. >' 'ltj'tifi 

1;;; ;J ug/kg 
uglkg 

3300 u 360 U wf kg 360,;.. ., .' lf&o::',j: ::::'@jfki.':; '1 ,,l&-j(j 380 u w/kg 
360 U w/kg 36fj. L.';.';' 1&jo‘,u' 380 UJ ug/kg 

1800 U w/h 1800 : :c .SriQo'U 

,\.uglkg-- :,y- ..t&-,() 

.' ug/kg .'Y> ,.-..@DD: 1800 U w/kg 
360 U v/kg 360, l@Q:'q.::y ~~ii9~ks.:;..~,...~~~~~aDD 380 u w/kg 

1800 U w/kg 1800:,. ': .::89RO ..I.lJ .. ..::u$/kcj : .89Oq 1800 UJ ug/kg 
1800 U w/kg lfj()() ; : &-@-j;;U~: :,; ,:.;uQ/(i$~'~?.?.:. '. fig00 1800 UJ ug/kg 
360 U uglkg 360 1. -l&J&.U. ~:~~.~~,ug~kg~.-..-.:-:~.. .1&00 380 U udkg 
360 U w/kg 360, .’ ~,$QQ .u..;: . . ;u~fk;g; ..:, ... ::. ::.f apq, 380 U w/kg 
360 U udb 360 

360' ‘,, 
go0 IJ .: :~!Ig/lqq.:. :. ‘... .1aoo 380 U w/kg 

360 U uglkg raaq~y < .+/kg : ;' 'lag0 380 U w/kg 
360 U us/kg 36Q 1, 4800 'U '. ucfllq " ": '1800 380 U w/kg . . . '. .. 

" ." '. :/ 
.... ,,.:,. ; ,..,:;... ..; y;,... .I, .:.... . . 

. . . . . ,., ; ,' ..'."..'.. 
.'. :. .'.. ,, :. 

'. :. ,' ,'. 

.: 
..' ', 

3300 u 
3300 u 
3300 u 
3300 U 
3300 U 
3300 u 
3300 u 
3300 u 
3300 u 

1 

1 

3300 UJ 
16000 U 

3300 U 
16000 UJ 
16000 UJ 

3300 U 
3300 u 
3300 u 
3300 u 
3300 u 

3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 

16000 
3300 

16000 
3300 
3300 
3300 

16000 
3300 

16000 
16000 

3300 
3300 
3300 
3300 
3300 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1800 
380 

1800 
380 
380 
380 

1800 
380 

1800 
1800 

380 
380 
380 
380 
380 



- . - - - 
SURFACE SOIL -- SEMIVDLATILES -- REPORT ND. 10505 

Lab Sample Number: 22462012 22507005 22507006 22488001 
Site WHITING WHITING WHITING 

Locator 18-SL-04 18-SL-05 Ia-SL-06 
Collect Date: l?-AUG-92 14-AUG-92 14-AUG-93 

VALUE DUAL UNITS DL 
_. ..-- _- 

VALUE &AL UNITS DL VALUE OUAL UNITS DL VALI 

4-Nitraaniline 
4,6-Oinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobentene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Bentd (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octvlohthalate 
Benzo (bj fluoranthene 
Benzo (k) fluoranthene 
Bento (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

16000 UJ 
16000 U 

3300 u 
3300 u 
3300 u 

16000 U 
3300 u 
3300 u 
3300 u 
3300 u 
3300 u 
3300 u 
6500 U 
3300 u 
3300 u 
1000 J 
3300 u 
3300 U 
3300 u 
3300 u 
3300 u 
3300 u 
3300 u 

‘@kg 16000 
w/kg 16000 
w/kg 3300 
uglkg 3300 
Wkg 3300 
uglkg 16000 
uglkg 3300 
&kg 3300 

w/kg 3300 
uglb 3300 
uglkg 3300 
w/b 3300 
uglkg 6500 
w/kg 3300 
udkg 
Wkg % 
w/kg 3300 
w/kg 3300 
‘-4kg 3300 
w/kg 3300 
w/kg 3300 
%/kg 3300 
uglkg 3300 

1800 u uolko 1800 a900 u 
1800 U u&kg 

360 U dkg 
360 U w/kg 
360 U w/b 

1800 U w/kg 
360 U w/kg 
360 U t&kg 

1800 
360 
360 
360 

1800 
360 

w/kg. s9Qa. 
89!lO U ug&g 8900 

E tl 
uglkg ‘: 18Rb 
w/kg IBdO~ 

1800 U u9lk9 ..iBdb 
a900 u . ..ssDq 
1800 u 

Y& 
..laoci 

360 UJ udkg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
730 UJ w/kg 
360 U &kg 
360 U w/h 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U uglkg 
360 U w/kg 
360 U w/kg 
360 U uglkg 
360 U w/kg 

360 1800 U 

WHITING 
la-sL-07 
13-AUG-92 

JE QUAL UNITS DL 

1800 U w/kg 1800 
1800 U w/kg 1800 
380 U w/kg 380 
380 U w/b 380 
380 U w/kg 380 

1800 U uglkg 1800 
380 U w/kg 380 
380 U w/kg 380 

380 U w/kg 380 
380 U wdkg 380 
380 u w/kg 380 
380 UJ w/kg 380 
760 U udb 760 
380 U w/kg 380 
380 U w/kg 380 

56 d w/kg 380 
380 U w/kg 380 
380 UJ w/kg 380 
380 U w/b 380 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 u w/kg 380 



SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(Z-Chloroethyl) ether 
Z-Chlorophenol 
1,3-Di.chlorobenzene 
1,4-Oichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
I-Chloroaniline 

360 U 
360 U 
360 U 
360 U 
360 u 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

1800 U 
360 U 

1800 U 
360 U 
360 U 
360 U 

1800 U 
360 U 

1800 U 
1800 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 

1800 
360 
360 
360 

1800 
360 

1800 
1800 
360 
360 
360 
360 
360 

3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2;4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dioitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

Lab Sample Number: 22488002 22488003 22489001 22489002 
Site WHITING WHITING WHITING WHITING 

Locator la-SL-08 18-SL-09 18-SL-10 la-SL-1OA 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
,. .'.. .."..' 

,,,, ,' ., : .::.:.: ,,' : : 
'... .'.'. ". 

: .:.. : '.. 
1900 u w/kg 1900 "' 

-j,$..'.. ,, :, .$j&j 
3700 u 

1900 u w/kg 1900 
;;m; 1 

ugikg '-. 9766 3700 u 
1900 u w/kg 1900 37ag u ticjJ!ig ” “1. ‘wwlg; 3700 u 
1900 u w/kg 1900 3700 u ug/kg .:. 3700: 3700 u 
1900 u Mb 1900 3700 u t@/k@ { :’ .‘~7Qo: 3700 u 
1900 u wlkg 1900 3700 u 3700 u 
1900 u w/kg 1900 3700 u 3700 u 
1900 u w/kg 1900 3700 u uglkg 3700 3700 u 
1900 u udkg 1900 3700 u w/kg 3700 3700 u 
1900 u udb 1900 3700 u us/kg 1 ..3700 3700 u 
1900 u udkg 1900 us/kg-. 1’ 3700: 3700 u 
1900 u w/b 1900 ug/kg ..37OO 3700 u 
1900 u w/kg 1900 3700 u 3700 u 
1900 u udkg 1900 3700 u 3700 u 
1900 u udkg 1900 3700 u 3700 u 
1900 u udks 1900 3700 u 3700 u 
1900 u w/kg 1900 3700 u 3700 u 
1900 u w/kg 1900 3700 u 
2200 wdkg 1900 

pi ; 
3700 u 

1900 u w/kg 1900 3700 u 3700 u 
1900 u &kg 1900 3700, u ug/kg .: ..: J-740 3700 u 
1900 u w/kg 1900 3700 u 
8100 udkg .%i ii .ug/kg. ..:. :::. 38bQ 

~ug/kgy:,.,,:~.y37()0 
1900 3700 u 

1900 u w/kg 1900 3700 u 
1900 u w/kg 

3700 u .:~ri;rkgs.::.~.:~1:--:~~.3:fQQ 
1900 3IOO~U. 

udb 9300 ,~8OOQ ‘U 
ug/kg .:.‘.A T .:‘A .$7&J 3700 u 

9300 u ‘,$cj&i; .: :.., yqoq 18000 U 
1900 u w/kg 1900 ,37.00 u ugfkg:: .:’ ‘.:’ ..i:aqls. 3700 u 
9300 u w/kg 9300 18000 UJ 
1900 u w/kg 

~,@~$I@;, ‘: @OOO 
1900 

‘J;8;; 1(J 
ug,kgyy. ‘.:“..:‘J7Qo’ 3700 u 

1900 u e-/kg 1900, 3700 u :: uWl$j ;’ :3@b 3700 u 
1900 u db 1900 
9300 u udkg 9300 

‘:;;;;; !J ug!kg : .; ,::i~A?~$ 3700 UJ 
‘d&9. 18000 U 

1900 u &kg 1900 :. 37.00 u igi’kg, ., .~“.‘::.y.gj(j 3700 u 
9300 u w/kg 9300 .i8OOO UJ "'%j&g'~- :l&jOD 18000 UJ I 
9300 u w/kg 9300 3;;; ;f ~~;;~~~ lam 18000 UJ I 
1900 u Mb 1900 ‘.?3700 3700 u 
1900 u wit/kg 1900’ QJjq. ,, ::::,g7qo 3700 u 
1900 u w/kg 1900 

: ‘y; 1 
‘-.3700 3700 u 

1900 u w/kg 1900 "' 
',uglicg. 

37.&l u ” &jllig. ,I 3joo. 3700 u 
1900 UJ w/kg 1900 ...J7PQ u : ug,‘kg :;37.00 3700 u :. . . . . . .:::. . . . 

‘.‘.. ‘. ,. : ” : ;:.,:. :’ 
“‘. .‘.. 

.’ ‘.,. ,. ..:.... 

,... ., 
.,: ,.‘.,., ,.. :.; .‘.” ,.‘, ,::: 

. . ..- ” .,. 
: ., ‘. 

: .‘.. . 
:’ . . .::, ,,., “. .“.:. .: ,’ . . . ., : .: 

., ,. 

3700 
3700 
3700 
3700 
3700 

18000 
3700 

18000 
3700 
3700 
3700 

18000 
3700 

18000 
18000 
3700 
3700 
3700 
3700 
3700 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22488002 22488003 22489001 22489002 
Site WHITING WHITING WHITING WHITING 

Locator la-SL-08 18-SL-09 la-SL-10 la-SL-1OA 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

Phenanthrene 
Anthracene 
Carbatole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobentidine 
Benro (a) anthracene 
Chrysene 
bis(Z-Ethylhexylj phthalate 
Di-n-octylphthalate 
Benzo 
Bento I 

b) fluoranthene 
k) fluoranthene 

Beirto (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benz0 (g,h,i) perylene 

360 U 
360 U 

$8 :J 
360 U 
360 U 
730 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 
360 UJ 
360 UJ 

&kg 360 
w/kg 360 

w/kg 360 
uglkg 360 
ug/kg 360 
w/kg 360 
w/kg 730 
w/b 360 
W kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
wkl 360 
ug/kg 380 
w/kg 360 

QUALIFIED AS ESTIMATED 

9300 u ugkg 
9300 u w/kg 
1900 u Wb 
1900 u wdkg 
1900 u uglkg 
9300 u udkg 
1900 u Wkg 
1900 u w/b 

1900 u ug/kg 
1900 u w/kg 
1900 u wdkg 
1900 u w/kg 
3800 U w/kg 
1900 u xv/kg 
1900 u w/kg 
340 J udkg 

1900 u w/kg 
1900 u udkg 
1900 u w/kg 
1900 u w&g 
1900 UJ Wkg 
1900 UJ w/kg 
1900 UJ ug/kg 

18000 UJ 
18000 U 

3700 u 
3700 u 
3700 U 

18000 U 
3700 u 
3700 u 

3700 u 
3700 u 
3700 u 
3700 u 
7400 u 
3700 u 
3700 u 
3700 u 
3700 U 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 

udkg 
w/kg 
ug/kg 
udkg 
udkg 
udkg 
udkg 
udkg 
ug/b 
Wkg 
wlkg 
Wkg 
&/kg 
w/kg 
w/b 
udkg 
w/kg 
udkg 
wk’ udkg 
w/kg 
udkg w/kg 

18000 
18000 

3700 
3700 
3700 

18000 
3700 
3700 

3700 
3700 
3700 
3700 
7400 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22488004 22488005 22488006 22488008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-11 18-SL-12 18-SL-13 18-SL-14 
C :olleci Date 13-AUG-92 i3-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VAL UE 
13-AUG-92 
OUAL UNITS DL 

360 U w/kg 
360 u uglkg 
360 0 uglkg 
360 U w/kg 
360 U ugf kg 
360 U w/kg 
360 U w/kg 
360 UJ udkg 
360 U uglkg 
360 U w/kg 
360 U w/kg 
360 u w/kg 
360 u w/kg 
360 U Wb 
360 U wf kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U udkg 
360 U uglkg 
360 U uglb 
360 U w/kg 
360 U us/kg 
360 U &kg 
360 U w/kg 

1800 U uglkg 
360 U wf kg 

1;;; ;J wd$ 

360 U w/kg 
360 UJ w/kg 

1800 U udkg 
360 U w/kg 

1800 UJ wf kg 
1800 UJ w;$ 

z i ud kg 
360 U Wkg 
360 U w/kg 
360 U w/b 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 

1800 
360 
360 
360 

1800 
360 

1800 
1800 

360 
360 
360 
360 
360 

360 U uglkg 
360 U uglkg 
360 U udkg 
360 U udkg 
360 U w/kg 
360 U uglkg 
360 U uglkg 
360 UJ ug/kg 
360 U &kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/b 
360 U w/kg 
360 U w/kg 
360 U uslks 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 

1800 U udkg 
360 U wf kg 

1;;; ;J ug/kg 
w/kg 

360 U w/kg 
360 UJ w/kg 

1800 U w/kg 
360 U udkg 

1800 UJ uglkg 
1800 UJ ug/kg 
360 U w/kg 
360 U dkg 
360 U w/kg 
360 U w/kg 
360 U uglkg 

360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U udkg 
360 U w/kg 
360 U w/kg 
360 UJ ug/kg 
360 U w/b 
360 U w/kg 
360 U w/kg 
360 U w/b 
360 U w&g 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U w/kg 
360 U uglkg 
360 U w/kg 
360 U uglkg 
360 U w/kg 

1700 u udkg 
360 U w/kg 

1700 UJ w/kg 
360 U w/kg 
360 U w/kg 
360 UJ 1700 u wd$ 

360 U w/kg 
1700 UJ ug/kg 
1;;; ;J wd$ 

360 U w/b 
360 U w/kg 
360 U w/kg 
360 U us/kg 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1700 
360 

1700 
360 
360 
360 

1700 
360 

1700 
1700 
360 
360 
360 
360 
360 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22488004 22488005 22488006 22488008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-11 18-SL-12 18-SL-13 18-SL-14 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE DUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL 

4-Nitroaniline 
4;6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobentidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Eenzo b) fluoranthene 
Bento I k) fl uoranthene 
Bent0 (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenza (a,h) anthracene 
Benzo {g,h,i) perylene 

1800 IJ 
1800 u 
360 U 
360 U 
360 U 

1800 U 
360 U 
360 U 

360 UJ 
360 U 
360 U 
360 UJ 
730 u 
360 U 
360 U 
110 J 
360 U 
360 UJ 
360 U 
360 U 
360 U 
360 U 
360 U 

1800 
1800 
360 
360 
360 

1800 
360 
360 

1800 UJ 
1800 U 
360 U 
360 U 
360 U 

1800 U 
360 U 
360 U 

&kg 360 
w/kg 360 
uglkg 360 
uglb 360 
w/kg 730 
w/kg 360 
udkg 360 
uglkg 360 
w/kg 360 
w/b 360 
m/kg 360 
w/kg 360 
w/kg 360 
uglkg 360 
uglkg 360 

360 UJ 
360 U 
360 U 
360 UJ 
730 u 
360 U 
360 u 
360 U 
360 U 
360 UJ 
360 U 
360 U 
360 U 
360 U 
360 U 

1700 UJ 
1700 u 
360 U 
360 U 
360 U 

1700 u 
360 U 
360 U 

360 UJ 
360 U 
360 U 
360 UJ 
720 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 
360 U 
360 U 
360 U 
360 U 
360 U 

1700 
1700 
360 
360 
360 

1700 
360 
360 

360 
360 
360 
360 
720 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

QUALlFIED AS ESTIMATED 



NAS WHITING FlciD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Samnle Number, 
Site 

2?488009 22488010 22488011 774wmi 
Cc llv”“a 

WHITING WHITING WHITING WHITING 
Locator 18-SL-15 18-SL-16 18-SL-17 18-SL-18 

Collect Date: 13-AUG-92 I?-AIIG-97 - - - - _ - 13-AUG-92 13-AUG-92 
VALUE QUAL UNITS DL VALUE OVAL UNITS DL VALUE OUAL UNITS DL VALUE QUAL UNITS DL 

CLP SEMIVOLATILES SO-SOW 
-Phenol 

bis(2-Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
i;4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2.4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,'4-0jn.i trotpluene 
Diethylphthalate 
4Xtildrophenyl-phenylether 
Fluorene 

. 

;;;; ;j w/kg 
ugh 

7300 UJ uglkg 
7300 UJ w/kg 
7300 UJ w/kg 
7300 UJ w/kg 

% z :g 
7300 UJ uglkg 
7300 UJ w/kg 
7300 UJ uglkg 
7300 UJ ug/kg 
7300 UJ ug/kg 
7300 UJ Wkg 
7300 UJ uglkg 
7300 UJ w/kg 
7300 UJ w/kg 
7300 UJ us/kg 
3000 J w/kg 
7300 UJ w/kg 
7300 UJ w/kg 
7300 UJ w/kg 

11000 J w/kg 
7300 UJ w/kg 
7300 UJ uglkg 

35000 UJ w/kg 
7300 UJ ug/kg 

35000 UJ w/kg 
7300 UJ uglkg 
7300 UJ w/kg 
7300 UJ uglkg 

35000 UJ uglkg 
7300 UJ 'a/kg 

35000 UJ w/kg 
35000 UJ us/kg 

7300 UJ uglkg 

:;Ei ii ix;$ 
7300 UJ ug/kg 
7300 UJ uglkg 

7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7300 
7200 
7300 
7300 
7300 
7200 
7300 
7300 

35000 
7300 

35000 
7300 
7300 
7300 

35000 
7300 

35000 
35000 

7300 

E! 
7300 
7300 

8900 UJ w/kg 
8900 UJ udkg 
8900 UJ wdkg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ uglkg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ uglb 
8900 UJ udkg 
8900 UJ w/b 
8900 UJ uglkg 
8900 UJ uglkg 
8900 UJ uglkg 
8900 UJ uglkg 
8900 UJ w/kg 
3500 J w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 

15000 J uglkg 
8900 UJ w/kg 
8900 UJ &kg 

43000 UJ w/kg 
8900 UJ w/kg 

43000 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ 

43000 UJ :%i 
8900 UJ u&kg 

43000 UJ w/kg 
43000 UJ w/kg 

8900 UJ ua/ka 
8900 UJ us/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 

8900 1900 u wlka. 3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 
3800 U 

19000 u 
3800 U 

19000 u 
3800 U 
3800 U 
3800 U 

19000 u 
3800 U 

19000 u 
19000 u 

3800 U 
3800 U 
3800 U 
3800 U 
3800 UJ 

3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800. 
38Ok' i 
3800 
3800 
3800. 
3800 
3800 

19000 
3800 

19000 
3800 
3800 
3800 

19000 
3800 

19000 
19000 

3800 
3800 
3800 
3800 
3800 



: 
,&NOT .DETECXD J=ESTIMATED VALUE 

.,: .: .I. .; ; QUAtIFiED AS ESTIMATED 
,. 

.,. ,,,,. ,, ,"' ;' 
; .v,.... .,y:., . . ..,." ; 1.. ,.., 

.'. ,.,:'./,,' "" ,. '.. !. .: 
. . ...I ,,,, .. ., ",' '.' 

NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22488009 22488010 22488011 22495001 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-15 18-SL-16 18-SL-17 18-SL-18 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitroaniline 35000 35000 43000 UJ 
4,6-binitro-2-methylphenol 

UJ ug/kg 
35000 UJ w/kg 35000 43000 UJ 

N-Nltrosodiphenylamine 7300 UJ ug/kg 7300 8900 UJ 
4-Bromophenyl-phenylether 7300 UJ w/kg 7300 8900 UJ 
Hexachlorobetqne 7300 UJ ug/kg 7300 8900 UJ 
Pentachloraphenol 35000 UJ ug/kg 35000 43000 UJ 
Phenanthrene 7300 UJ ug/kg 7300 8900 UJ 
Anthracene 7300 7300 8900 UJ 
Carbat'ole 

UJ us/kg 

Di-n-butylphthalate 
Fluoranthene 

;;;; ;; w/kg 7300 8900 UJ 
w/b 7300 8900 UJ 

Pyrene ', 7300 UJ ugf kg 7300 8900 UJ 
Butylbenrylphthalate 7300 UJ w/kg 7300 8900 UJ 
3.3-Dichlorobentidine 15000 15000 18000 UJ 
6enzo (a) anthracene 

UJ w/kg 
7300 UJ w/kg 7300 8900 UJ 

Chrysene ;;;; ;; ugfb 7300 8900 UJ 
bis(Z-Ethylhexyl) phthalate w/kg 7300 8900 UJ 
Di-n-octylphthalate 7300 UJ ug/kg 7300 8900 UJ 
Benz0 (b) fluoranthene 7300 UJ 
Benzo (k) fluoranthene 

w/kg 7300 8900 UJ 
7300 7300 8900 UJ 

Benz0 (a) 
UJ udkg 

pyrene 7300 UJ w/kg 7300 8900 UJ 
Indeno (1,2,3-cd) pyrene 7300 8900 UJ 
Dibenzo (a,h) anthracene 

;;;; ;j w/kg 
uglkg 7300 8900 UJ 

Benzo (g,h,i) perylene 7300 UJ uglkg 7300 8900 UJ 

19000 
19000 

3800 
3800 
3800 

19000 
3800 
3800 

w/kg 
udkg 
us/kg 
wf kg 
&kg 
w/kg 
db 
w/kg 
w/kg 
dkg 
udkg 
w/kg 
w/kg 
a/b 
wdkg 

19000 u ug/b 
19000 u w/kg 

3800 U wf kg 
3800 u w/kg 
3800 U udkg 

19000 u w/kg 
3800 U w/kg 
3800 u uglkg 

3800 U w/kg 
3800 U w/kg 
3800 U w/kg 
3800 U w/kg 
7700 u w/kg 
3800 U w/h 
3800 U wdkg 
3800 U uglkg 
3800 U uglkg 
3800 U w/b 
3800 U w/kg 
3800 U w/kg 
;;fJ; ;j w/kg 

uglkg 
3800 UJ wf kg 

3800 
3800 
3800 
3800 
7700 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22495002 22495003 22495004 22495005 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-19 18-SL-20 18-SL-21 18-SL-22 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

: ..: . . . . . . . ..: 
:: :. ,.;,::::~:..:: ,.: :,., . . . . . . . ; "'.,:, ,, ,, 

.,,,,, .I:' .,".", 1.1 . . . .,., ., . ,. 
'.""':,:, ,, ::. 

1900 u w/kg 380 U w/kg 380 jid:\j “., ‘..;g;j(g:.,:,“:: ,,, :$$j, 
390 390 u u 

1900 u w/kg 380 U w/kg 380, ” 39Q~:.11.:,‘.:,‘:I .Ji.g/lcgI ‘..‘; .I, ;iyg 
w/kg w/kg 

390 390 u u w/kg w/kg 
1900 u uglkg 380 U w/kg 

ilil 
,390 ij ;: -'I--'.tjgfkg,,, ,, ,;.::.3jO 390 390 u u 

1900 u w/kg 380 U w/kg 3%:U: .&/kg : .': 390 
w/kg w/kg 

390 390 u u wlkg wlkg 
1900 u w/h 380 U w/kg 380 jgQ,,q:” :.... .;iis/&&T .;.. .::~3go 

390 390 u u w/kg w/kg 
1900 u w/kg 380 U w/kg 

z 
390 .u. ....: :~:~~f,kg:.:::..::.:.. .;, 390 390 390 U U w/kg w/kg 

1900 u w/kg 380 U w/kg 39Q g;,,:;:\.l’i$/lgj. “‘....::’ ,Lyl 390 390 u u w/kg w/kg 
1900 u @kg 380 UJ udkg 380. .Q9Q lkl ..:tlgr’kg::.:.:.-::.:-:. 39u. 390 390 UJ UJ ug/kg ug/kg 
1900 u uglkg 380 U uglkg 380 390’ u” ,’ @/kg .,” ,‘:“:::::‘:i39Q: 390 390 U U w/kg w/kg 
1900 u w/kg 380 U w/kg 

ii:‘. ” ” 
390 u” ,tri&: :.:: ;. -:.: .3aQ 390 390 u u &kg &kg 

1900 u w/kg 380 U us/kg $jo,: .u..‘,‘,..‘-. ,$j/k@‘. ::’ “’ .“@g 390 390 u u w/kg w/kg 
1900 0 w/kg 380 U w/kg 380 ” 3!$$ I& .:. ug/ktj : .‘..’ ::. ,390 390 390 u u w/kg w/kg 
1900 u w/kg 380 U w/kg 380,,... 39@U. .. .,,tig/k~.“’ : “” .: “:39Q 390 390 u u w/kg w/kg 
1900 u udb 380 U uglkg 389’ ‘, .XJMI ,','.':-q/kg:.: :.:. :$fi 390 390 u u 

380. .. 
w/kg w/kg 

1900 u v/kg 380 U uglkg ~390~~u ‘Y’ ..:~ug/.biJ. ~‘::“..:.:.:.:39.D 390 390 U U w/kg w/kg 
1900 u w/kg 380 U w/kg 38(7 ,::. “. :39fJ U ‘. ,‘::ugfkg: ,,,.,.,, : ,390: 390 390 u u w/kg w/kg 
1900 u w/kg 380 u w/kg 380:. ,390 ,u ,,:, .,: ,~g/l(s’.I’;:‘::~:‘I’:-‘I ‘$J-j 390 390 U U w/kg w/kg 
1900 u us/kg 380 U w/kg 380: ‘. ,$go v..’ .‘Tutif kg::- ..:. :, ., ..Jgo: 

390 390 u u w/kg w/kg 
1900 u uglkg 380 U us/kg 380. -390 .,U ; ., .:bg&f .:.‘..~~:‘:..1,:,:,.890; 390 390 u u w/kg w/kg 
1900 u w/kg 380 U w/kg 38($+: ;‘, 3$lO.:u ” ..:.irg/kg,.:; ::I.---.:,:~;~$SO. 390 390 u u w/kg w/kg 
1900 u w/b 380 U w/kg 380. 390. ti: ug/kg '. ". .::, $;$ 390 390 u u w/kg w/kg 
1900 u w/kg 380 U w/kg 380 390 u w/kg 390 390 U U udkg udkg 
1900 u w/kg 380 U w/kg 380 390 u w/kg 390 390 u u w/kg w/kg 

380 U uglkg 380 390 u w/kg 390 390 U U w/kg w/kg 
380 U dkg 380 390 u w/b 

> 1% 
390 390 u u w/b w/b 

1900 u uglkg 1900 1900 u uglkg 1900 1900 U U w/kg w/kg 
380 U w/kg 380 390 u q/kg .39D 390 390 u u w/kg w/kg 

1900 UJ w/kg 1900 
380 U w/kg 380 % iJ 

ugf kg 
w/kg 

1g 1;;; ;J wd$ 1;;; ;J wd$ 

380 U uglb 380 390 u ugfkg 390 390 390 u u w/h w/h 
380 UJ w/kg 380 390 UJ ug/kg. 390 390 390 UJ UJ w/kg w/kg 

1900 u w/kg 1900 19QD U ~&l/k¶. 1900 1900 U 1900 U wf kg wf kg 
380 U w/kg 380 390 u 39Q 390 390 u u w/kg w/kg 

1900 UJ w/kg 1900 190d UJ .e:%$.: Wri 1900 1900 UJ UJ w/kg w/kg 
1900 UJ uglkg 1900 19qo UJ .,$&kg ,’ 1900 1900 1900 UJ UJ w/kg w/kg 
380 U w/kg 380 .3$X! 0. us/k& 390 390 u u w/kg w/kg 
380 U w/kg 380 390 390 u u w/kg w/kg 
380 U w/kg 380 390 390 u u w/kg w/kg 
380 U uglkg 380. 390 390 u u w/kg w/kg 
380 UJ w/kg 38Q; 390 390 u u w/kg w/kg 

:.. .. ..: .. . . 2.: ..: 

.., ” . . . . . 
. . . . .:,: 

“’ 
. ..’ . . 
:., ‘1. . ‘.’ .’ 

Hexachiorocyclopentadlene 
2.4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Xhloronaphthalene 
Z-Nitroaniline 
Dimethylbhthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
d-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nltrophenol 
Di bentofuian 
2.4~Dinitrotoluene 
Diethylphthalate 

'.&Chloropheny!-phenylether 
Flt~orene " 

1900 u uilki 
1900 u uglkg 
9200 u w/kg 
1900 u udkg 
9200 u w/kg 
1900 u w/kg 
1900 u w/kg 
1900 u Wkg 
9200 u w/kg 
1900 U w/kg 
9200 u us/kg 
9200 u w/kg 
1900 U w/kg 
1900 u w/kg 
1900 u udb 
1900 u udkg 
1900 UJ uglkg 

1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
9200 
1900 
9200 
1900 
1900 
1900 
9200 
1900 
9200 
9200 
1900 
1900 
1900 
1900 
1900 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

1900 
390 

1900 
390 
390 
390 

1900 
390 

1900 
1900 

390 
390 
390 
390 
390 



QUALIFIED AS ESTIMATED 

380 U w/kg 
380 U w/kg 
380 UJ ug/kg 
380 U w/kg 
770 u w/kg 
380 U w/kg 
380 U w/kg 
380 U udkg 
380 U w/kg 
380 UJ w/kg 
380 U w/kg 
380 U w/kg 
380 U usk 
380 U w/kg 
380 U w/kg 

1900 u 
390 u 
390 u 
390 u w/kg 

1900 u w/kg 
390 IJ w/kg 
390 u w/kg 

390 IJ ug/kg 
390 u w/kg 
390 u w/kg 

z iJ i;::g 
390 u Wkg 
390 u udkg 
390 u uglkg 
390 u w/kg 
;;; ;J w/kg 

Wkg 
390 u w/b 
390 u ugh 
390 u ug/kg 
390 u w/kg 

1900 
390 
390 
390 

1900 
390 
390 

390 
390 
390 
390 
790 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 



cL;h;PS;fVOLATILES 90-SOW 

bis(2-Chloroethyl) ether 
Z-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1.2-Dichlorobenzene 
L-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
E-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 

‘I,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Z-Methylnaphthalene 
Hexachlorocyclopentadlene 
2,4,&Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 u 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 

46000 UJ 
9500 UJ 

46000 UJ 
9500 UJ 
9500 UJ 
9500 UJ 

46000 UJ 
9500 UJ 

46000 UJ 
46000 UJ 

9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 
9500 UJ 

9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 

46000 
9500 

46000 
9500 
9500 
9500 

46000 
9500 

46000 
46000 

9500 
9500 
9500 
9500 
9500 

9500 UJ ugh 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ wfks 
9500 UJ w/kg 
9500 u uo/ko 

uglkg 9500 UJ 
9500 UJ uolko 
9500 UJ u&ii 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ w/b 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ ugfkg 
9500 UJ w/kg 
9500 UJ w/kg 
;$J; ;J w/kg 

ugfkg 
9500 UJ w/kg 
9500 UJ w/h 
9500 UJ w/b 

46000 UJ ug/kg 
9500 UJ w/kg 

46000 UJ w/kg 
9500 UJ w/kg 
9500 UJ ugfkg 
9500 UJ w/kg 

46000 UJ w/kg 
9500 UJ &kg 

46000 UJ ugfkg 
46000 UJ w/kg 

9500 UJ w/kg 
9500 UJ dkg 
9500 UJ w/kg 
9500 UJ w/kg 
9500 UJ w/kg 

LD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22489003 22489004 22495006 22495007 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-23 18-SL-23A 18-SL-24 18-SL-25 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS OL 

., 
"' " . 

9500 370 u ,',' 'is/kg. J70 5400 u 
9500 370 u Wkg 370 5400 u 
9500 370 u w/kg 3io 5400 u 
9500 339 u 'ii@@ 370 5400 u 
9500 ..ug/kg 570 5400 u 
9500 '370 5400 u 
9500 370 u 370 5400 u 
9500 370 UJ "kg&$ ,' ,37&l 5400 u 
9500 370 5400 u 
9500 

;;; i q/kg :, 
ug/ag "370 5400 u 

9500 37q u : ,ug;/kg...: . ..370 5400 u 
9500 370 0. .: '@/&". Y:'.' ; ,3pj 5400 u 
9500 370’9 '. ,'?fjgJkg ..'.. 370 5400 u 
9500 . 37*jJ .:.: @&j' .: ',', 374 5400 u 
9500 37o.u '.:L q/&g. -37D 5400 u 
9500 .". ', ::.,,;$xo d. .;',:."ud/Ey. ';. '." .LJ?O 5400 u 
9500 ‘374.0 ::' ,:&glkg ,370 5400 u 
9500 ;:37D v".-.: ..:ug/ks:,::..,,:.‘.,.;:,:.3fo 5400 u 
9500.. .' . . :;370. v; ;,.; &kg ': .. ,;370 4100 J 
9500. : ., 37o..u ': ::u&ig.:': :j., .::--37D 5400 u 
9500. ,.:.!O, O,.:;-: "q/kg '::' ?? $9 5400 u 
9500 37&U: YL: @/kg-.- '. ::-:'.:37D 5400 u 
g5oq .' ...:: .:. $79: U: ,. :":.~g&...: :, :.:.::-:::..:370 14000 
9500 ..:37Q:.:.U:. ,:.:.:: ugkij':~ .'. 

., ,. 
.":3fD 5400 u 

5400 u gsoo;:,,, ,,/ : ,,3!Q .~'-;:~:-:.$j$fkg :. '.:. :.. '. 370 
46000 MOQ, u: :.;;..ucj/k@ y ,' ,',:yleQo, 

g!joo;;.. .:I$:, 3!a.v...:.:~:~~.iig;~g:~~... ..:., .370 
26000 U 

5400 u 
46000 . ..;:.: . . ..~8O~...:u~.‘.:.:: ::.ug/kg,,. '18QQ 26000 U 

9fjOQ..::,:.,, 7,: ::.:37Q'.JJ .:.:'::fJgjQ :: :&) 5400 u 
95Oq'- : ". 37Q::.Ui. ::ugi'kg.: .: ::3!.0 5400 u 
9500 ,;;',':,,:, .370: uJ'~':i-:'$$j/4cg'y y', ',,.,37! 5400 u 

46000 180D 26000 U 
9500. 'I::.' 

l&lDXJ .;.. :;.ug/kg< 
.I. $70,. 0:::: ..,, i::.ii$)cJj ', :I" -: :.q.rr 5400 u 

46000,. -:; 18OQ VJ:;; .;dg/& .: :, ,.,,,1800 26000 U 
46000 ” ‘. ,. i8~~,:~~..~:.-ii~~~~.:‘: . . ‘?(@I 26000 U 

9500' ': ~<@Q,',~ ,',Jjgjl<Q. ;. ; 370 5400 u 
9500.. '. ~37O.-Lk:: ..i..,.U&g,.., "., ,:,.. :.'$ZD 5400 u 
9500 370 :y;:,;.;:; q/kg.' :,;' ,"' .37p 5400 u 
9500 370 ,.lJ.. : .,l tl&g, ,' .'37D 5400 u 
9500. : : 'J&r;; ';@jkp,"" : ,,"' ,370 5400 UJ 

'. '.' .' :. '. ., .:.:: ,.,.,., ., 
. . ',' . . . ,:...., . ..., . .,, 

.,' '.'.. .'. '. .' : 
. . . ", :y; : ,' "' 

5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 

26000 
5400 

26000 
5400 
5400 
5400 

26000 
5400 

26000 
26000 

5400 
5400 
5400 
5400 
5400 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMI,VOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22489003 22489004 22495006 22495007 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-23 18-SL-23A 18-SL-24 18-SL-25 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE OUAL UNITS DL 

4-Nitroaniline 
4,6-Dinltro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenenthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthhlate 
3,3-Dichlorobentidine 
Benzo (a) dnthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Bent0 (a) pyrene 
Indeno (1,2,3-cd) pyrene 

.Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

46000 UJ us/ka 
46000 

9500 
9500 
9500 

46000 
9500 
9500 

9500 
3500 
7700 
9500 

19000 
1300 
1400 
5600 
9500 
9500 
9500 
1200 
9500 
9500 
9500 

UJ 
UJ 
UJ 

z 
UJ 
UJ 

UJ 

; 
UJ 
UJ 
J 

i 
UJ 
UJ 
UJ 
J 
UJ 

E 

uitfkii 
w/kg 
usi kg 
Wkg 
usi kg 
usi kg 
usi kg 
us/ kg 
usi kg 
ugfkg 
w/kg 
usi kg 
w/kg 
wf kg 
w/kg 
usi kg 
ugf kg 
wdkg 
usi kg 
usi kg 
wf kg 
w/kg 

46000 
46000 

9500 
9500 
9500 

46000 
9500 
9500 

9500 
9500 
9500 
9500 

19000 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 
9500 

46000 UJ ugf kg 
46000 UJ wf kg 

9500 UJ W kg 
9500 UJ udkg 
9500 UJ wf kg 

46000 UJ wf kg 
9500 UJ udkg 
9500 UJ wf kg 

9500 UJ wf kg 
9500 UJ wf kg 
6200 J wf kg 
9500 UJ w/kg 

19000 UJ wf kg 
9500 UJ wf kg 
9500 UJ wf kg 
4100 J w/b 
9500 UJ wf kg 
9500 UJ wf kg 
9500 UJ wf kg 
9500 UJ ug/kg 
9500 UJ ugf kg 
9500 UJ w/kg 
9500 UJ ugf kg 

26000 U w/kg 
26000 U wf kg 

5400 u usi kg 
5400 u ugf kg 
5400 u w/kg 

26000 U usi kg 
730 J wf kg 

5400 u usi kg 

5400 u ud kg 
5400 u wf kg 
5400 u w/kg 
5400 u w/kg 

11000 u wf kg 
5400 u wf kg 
5400 u usi kg 
5400 u w/kg 
5400 u wf kg 
5400 u usi kg 
5400 u wf kg 
5400 u w/kg 
5400 UJ wf kg 
5400 UJ wf kg 
5400 UJ us/kg 

26000 
26000 

5400 
5400 
5400 

26000 
5400 
5400 

5400 
5400 
5400 
5400 

11000 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 
5400 



-‘)- L 
NAS WHITING FItLD -- SITE 18 

SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22495008 22495009 22495010 22495011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-26 18-SL-27 18-SL-28 la-SL-29 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLpPh;PS!;VOLATILES 90-SOW 

bis(2-Chloroethyl) ether 
Z-Chlorophenol 
I.3-Dichlorobenzene 
1 ,&Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
IsoDhorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2.4~Dichlorophenol 
1;2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Z-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,&Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
Z-Nltroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4:Nitraphenol 
Di ben%'uran 
2;4-Oinitrotolueoe 
Diethylphthalate 

,'4-Chlorophenyl-phenylether 
~F~uorene 

.". 

:: '. " 

370 u 
370 u 
370 u 
370 U 
370 u 
370 U 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 UJ 
370 u 
370 u 
370 UJ 

1800 u 
370 u 

1800 UJ 
la00 uJ 

% ! 
370 u 

w/kg 
‘-@kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
&kg 
udkg 
wf kg 
w/kg 
w/kg 
Wkg 
wf kg 
w/kg 
w/kg 
w/kg 
uglkg 
dkg 
w/kg 
w/kg 
wf kg 
w/kg 
udkg 
w/b 
ug/kg 
w/kg 
us& 
w/kg 
Wb 
w&i 
w/kg 
udkg 
w/kg 
ug& 
wf kg 
us& 
w/kg 
us/kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 

1800 
370 
370 
370 

la00 
370 

1800 
la00 
370 
370 
370 
3?0 
370 

8900 UJ wki 
8900 UJ uglb 
8900 UJ w/kg 
8900 UJ w/kg 
a900 UJ udkg 
a900 UJ udkg 
8900 UJ udb 
a900 UJ w/b 
8900 UJ ug/kg 
8900 UJ ug/kg 
8900 UJ us/kg 
a900 UJ udkg 
8900 UJ ug/kg 
a900 UJ ud kg 
8900 UJ w/kg 
8900 UJ &kg 
8900 UJ us/kg 
8900 UJ w/kg 
7500 J w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
a900 UJ us/kg 

33000 J w/kg 
a900 UJ uglkg 
a900 UJ w/kg 

43000 UJ w/b 
a900 UJ w/b 

43000 UJ w/kg 
8900 UJ w/kg 
8900 UJ us/kg 
8900 UJ udkg 

43000 UJ ug/kg 
8900 UJ ug/kg 

43000 UJ udkg 
43000 UJ w/kg 

8900 UJ w/h 
ii;; ;j w/kg 

udkg 
8900 UJ w/kg 
8900 UJ uglkg 

4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 U 
4000 u 
4000 u 

'4000 u 
4000 u 
4000 u 
4000 u 

20000 u 
4000 u 

20000 u 
4000 u 
4000 u 
4000 u 

20000 u 
4000 u 

20000 u 
20000 u 

4000 u 
4000 u 
4000 u 
4000 u 
4000 UJ 

w/kg 
w/kg 
us’& 
w/kg 
w’kg 
w/kg 
Wkg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
ug/kg 
udkg 
w/kg 
Wkg 
udkg 
w/kg 
w/b 
&kg 
ugkg 
us/kg 
w/kg 
w/kg 
@kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wdkg 
w/kg 
w/kg 
wdkg 
w/kg 
w/kg 
w/kg 
wlkg 

4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 

20000 
4000 

20000 
4000 
4000 
4000 

20000 
4000 

20000 
20000 

4000 
4000 
4000 
4000 
4000 



NAS WHITING FIELD -- SITE ia 
SURFACE SOIL -- SEMIVOLATILES -- REPORT ND. 10505 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobentidine 
Benzo (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benza (b) fluoranthene 
Benro (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h.i) perylene 

Lab Sample Number: 22495008 22495009 22495010 22495011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-26 18-SL-27 la-SL-28 18-SL-29 
Collect Date: 13-AUG-92 13-AUG-92 l3-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1800 U 1800 .' 20000 u ua/ka 20000 
1800 u 1800 

,. . 
,+jfjd':,Qy..q@Q ;:.:.y; :;'b&jq 

20000 u 
370 U 370 8906'"; :. 

,laQq.,:~:~f ',, hgg&.':" s-j.:~:;1&)0 
,360 .U:.- :. .: '&j/&---:--- T.;..:;.$,fj@ 4000 u 

G$$ 

370 u 370 Em;.; '. 4000 u u&kg 
370 u 370 .' 

..3SQ: TV.,, ".: &kg:'.:"...::.:::: '.,36Q 
36D:U ., ., .ig/l(g:::.,:.. .; " ,360 4000 u w/kg 

1800 U 1800 43000. 20000 u 
370 u 370 8900 .' 

" %3oQ' I) :., ..-'::eg/kg.. ~ : ,,/ :qB$ 
360' IJ;.. . ..J$& ..'Y 

w/kg 
4000 U w/h 

370 u 370 8900 360 .U..:; ':$/kg: -:-:I'.::;;J~(J 4000 u w/kg ,' ;... . . . . . . 1.. .; .I.. ..::.....,.,. ,,,, 'I.:, :..) 
370 UJ 

i:i 
8900. '.. 

966 "u::,: "';&gz, :, ,, .‘_'L : $Bo, 
4000 U udkg 

370 u 8900. ',p$O: g; ..j:.;:. &kg:.:::;:;:..' ; .;:-:':J$a 4000 u w/kg 
370 u 370 8900 ': ..360 u-,:~.':'ugjr~~:.:~:-:'.~.36t), 4000 u udb 
370 UJ 370 8900 
750 

3@ :&I :':.; us/kg.:++ :,. ; .:.: 360 4000 u w/kg 
u 750 la000 8100 u w/kg 

370 u 370 8900 
730 ,u.-... '~lig/ktj.:y;.. : .,: .739 
,369 q ': ..' uq/kg.. :'.:: :: : :',36Q; 4000 u .. 360 .j,,:, .:,"&#& .y: ', 1.. ../.,.j#j- w/kg 

370 u 370 8900. 4000 u w/kg 
370 u 370 agO@ :.. ', :: 360 790 J w/kg 
370 u 370 8900 .. .: 

36& JJ':':;:.;'ugJkg:- ',, : 
360 u. .,.Gg;llq :.: . . . . 360 4000 u w/kg 

370 UJ 370 8900, 36DUJ ,:,:ugfkg::.:::-,;' '?,3cjO 4000 u 
" 36O.U . . :~.~t$lclj'. .:: .:. 360 

udkg 
370 u 370 8900 ,, 4000 U w/kg 
370 u 370 ago0 ..: 4000 u w/kg 
370 u 370 @JOO::., 

'360 '.tJ .-u~~ks'~~~~:~-:::::-.~~564 
: : :.36D ,J :':.; $@I& ,I', :, . . . . 360 4000 UJ 

8900 ::. ~~96G:U; 
ug/kg 

370 u 370 
370 u 370 8900: ': 

'.',ug%kg '.,. 1.' .; .:.I,, 360 
.3fg u,. : :;,gggg.::... ., .:-@D 

ii;; ;-' w/b 
wlkg ; ;. '. ,,,, ..:.:: .,,,., .( ..',",.', 

. .."'. ..'.... ,,, : ,,',', .' 

43000 UJ ug/kg 
4;;;; ;I ug/kg 

w/kg 
;;;; ;J us/kg 

uglkg 
43000 UJ uglkg 

2200 J w/kg 
8900 UJ ug/kg 

8900 UJ udkg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 

18000 UJ w/kg 
8900 UJ w/kg 
8900 UJ udb 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ w/kg 
8900 UJ wlkt 
8900 UJ ug/kg 

20000 
4000 
4000 
4000 

20000 
4000 
4000 

4000 
4000 
4000 
4000 
8100 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 

tJ= NOT DETECTED J=ESTIMATED VALUE 
UJ- REPORTED 
R= RESULT IS ! 

UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
EJECTED AND UNUSABLE 



-‘- -i 
NAS WHITING FItLo -- SITE 18 

SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22495012 22506002 22507003 22506003 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-30 18-SL-31 18-SL-31A 18-SL-32 
Collect Date: 13-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE OUAL UNITS DL VALUE OUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

cLPX~;VOLAT'LES 90-SOW 

bis(2-Chloroethyl) ether 
2-Chloroohenol 
1,3-Dfchiorobenzene 
1,4Dlchlorobenzene 
l,&Dichlorobenzene 
t-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamlne 
Hexachloroethane 
Nitrobenrene 
Isophorone 
Z-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
t,4-Dinitrotoluene 
Diethylphthalate 
4Xhlorophenyl-phenylether 
Fluorene 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 U 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
7400 u 
1500 u 
7400 u 
1500 u 
1500 u 
1500 u 
7400 u 
1500 u 
7400 u 
7400 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 UJ 

ug/kg 
Wkg 
uglkg 
w/kg 
v/kg 
w/kg 
wdkg 
udkg 
udkg 
uglkg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
udkg 
udkg 
udkg w/kg 
uglkg 
w/kg 
uglkg 
w/kg 
w/b 
us/b 
wfkg 
uglkg 
udkg 
&kg 
w/kg 
w/kg 
us/kg 
Wkg 
uglkg 
Wkg 
w/kg 

1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
7400 
1500 
7400 
1500 
1500 
1500 
7400 
1500 
7400 
7400 
1500 
1500 
1500 
1500 
1500 

4600 U 
4600 u 
4600 U 
4600 u 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 u 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
1200 J 
4600 U 
4600 U 

22000 u 
4600 U 

22000 u 
4600 U 
4600 U 
4600 U 

22000 u 
4600 U 

22000 u 
22000 U 

4600 U 
4600 U 
4600 U 
4600 U 
4600 U 

4600 
4600 :xi; : w/b 

22000 22000 u w/kg 22004 
4600 4600 U Wkg .$600 

22000 w/b 
4600 2% i w/kg %II! 
4600 

:t:i ! 
UQ/kQ 4650 

4600 @/kg :46OD 
22000 22000 u ug/kg 22000 

4600 4600 U iig/#cj <, 46gj 
22000 
22000 EX ; 

$2 ; " ;;g 

4600 4600 v us/kg ". do0 
4600 .4600 U .ug/kg' .‘.4655 
4609 46DG U .-.~glkg : " qoq 

Z8 
46Dd U 
4655 li 

ug/kg,:,, 4600 
iicj/qig~ ,, .’ $600 

.’ ‘.‘. 

19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 

5700 J 
19000 U 
19000 u 
19000 U 
19000 u 
19000 u 
19000 u 
91000 u 
19000 u 
91000 u 
19000 u 
19000 u 
19000 u 
91000 u 
19000 u 
91000 u 
91000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 

w/kg 
w/kg 
udkg 
us/kg 
w/kg 
w/kg 
w/kg 
wit/kg 
w/kg 
udkg 
w/kg 
w/kg 
dki 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
Wkg 
w/kg 
wlkg 
w/h’ 
widkg 
w/kg 
w&i 
udkg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
91000 
19000 
91000 
19000 
19000 
19000 
91000 
19000 
91000 
91000 
19000 
19000 
19000 
19000 
19000 



SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22495012 22506002 22507003 22506003 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-30 18-SL-31 18-SL-31A 18-SL-32 
Collect Date: 13-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitroaniline 
4,6-Oinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobentidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (bj fluoranthene 
Benzo (k) fluoranthene 
Bento (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Oibenzo {a,h) anthracene 
Benzd (9,h.i) perylene 

7400 u 
7400 u 
1500 u 
1500 u 
1500 u 
7400 u 
1500 u 
1500 u 

1500 u 
1500 u 
1500 u 
1500 u 
3100 u 
1500 u 
1500 u 
600 J 

1500 u 
1500 u 
1500 u 
1500 u 
1500 UJ 
1500 UJ 
1500 UJ 

w/kg 
udkg 
udkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/b 
w/kg w/kg 

7400 
7400 
1500 
1500 
1500 
7400 
1500 
1500 

1500 
1500 
1500 
1500 
3100 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

U= NOT DETECTED J=ESTIMATED VALUE 
tJJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

22000 u 
22000 u 
4600 U 
4600 U 
4600 U 

22000 u 
4600 U 
4600 U 

4600 U 
4600 U 
4600 U 
4600 U 
9100 u 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 
4600 U 

91000 U 
91000 u 
19000 u 
19000 u 
19000 u 
91000 u 
19000 u 
19000 u 

19000 U 
19000 u 
2100 J 

19000 u 
38000 U 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 
19000 u 

uglkg 
w/kg 
w/kg 
udkg 
w/kg 
wf kg 
w/kg 
wlkg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ud kg 
w/kg 
usks 
udkg 

19000 
19000 
19000 
19000 
38000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 
19000 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22506004 22506005 22506006 22506007 
site WHITING WHITING WHITING WHITING 

Locator 18-SL-33 18-SL-34 18-SL-35 18-SL-36 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CL;hPS;i;VOLATILES 90-SOW 

bis(Z-Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenrene 
2-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-Zmethylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2.4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,.6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitropheno? 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 

8000 J 
20000 u 
20000 u 
20000 u 
24000 
20000 u 
20000 u 
99000 u 
20000 u 
99000 u 
20000 u 
20000 u 
20000 u 
99000 u 
20000 u 
99000 u 
99000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 U 

udkg 
w/kg 
ug/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
db 
ugfkg 
w/kg 
w/kg 
w/kg 
udkg cd kg 
w/kg 
ud kg w/kg 
w/kg 
wf kg 
Wkg 
w/kg 
w/kg 
w/kg 
ugfkg 
udkg 
ug/kg 
w/b 
wf kg 
w/kg 
w/kg 
w/kg 
w-h 
Wkg 
w/kg 

20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
99000 
20000 
99000 
20000 
20000 
20000 
99000 
20000 
99000 
99000 
20000 
20000 
20000 
20000 
20000 

11000 u 
11000 U 
11000 U 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 U 
11000 U 
11000 U 
11000 U 
11000 u 
11000 u 
11000 u 
11000 u 
11000 U 
11000 u 
54000 u 
11000 u 
54000 u 
11000 u 
11000 u 
11000 u 
54000 u 
11000 u 
54000 u 
54000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 

w/kg 
udkg 
‘a/kg 
w/kg 
w/kg 
w/kg 
w/b 
us/kg 
w/kg 
‘+/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wki 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 

4200 J 
13000 u 
13000 u 
13000 u 
19000 
13000 u 
13000 u 
62000 U 
13000 u 
62000 U 
13000 IJ 
13000 u 
13000 u 
62000 U 
13000 u 
62000 U 
62000 U 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
udkg 
wlkg 
us/kg 
w/kg 
w/kg 
w/kg 
udb 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 

13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
62000 
13000 
62000 
13000 
13000 
13000 
62000 
13000 
62000 
62000 
13000 
13000 
13000 
13000 
13000 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22506004 22506005 22506006 22506007 
Site WHITING WHITING WHITING WHITING 

Locator 18-51-33 18-SL-34 18-SL-35 18-SL-36 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamlne 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (l,Z,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

20000 u 
20000 u 
20000 u 
99000 u 
20000 u 
20000 u 

20000 u 
20000 u 
20000 u 
20000 u 
41000 u 
20000 u 
20000 u 
20000 u 
20000 U 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 
20000 u 

5’ 

,’ 'U= NOT DETECTED J=ESTIMATED VALUE 
UJ=:'REPORTED QUANTITATION tiMiT IS QUALIFIED AS ESTIMATED 
R= RESULT:IS REJECTED AND UNUSABLE 

Wkg 
ug/kg 
w/kg 
us/kg 
w/kg 
w/kg 
ug/b 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
wf kg 
w/kg 
udkg 
w’kg 
udkg 
w/kg 
&kg 
udkg 
w/kg 
w/kg 
w/kg 

99000 
99000 
20000 
20000 
20000 
99000 
20000 
20000 

20000 
20000 
20000 
20000 
41000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 

54000 u 
54000 u 
11000 u 
11000 U 
11000 u 
54000 u 
11000 u 
11000 u 

11000 u 
11000 u 
11000 U 
11000 u 
22000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 

wf kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
uglkg 
w/kg 
udkg 
w/kg 
wlkg 
w/kg 
w/kg 
w/kg 
w/kg 

62000 U 
62000 U 
13000 u 
13000 u 
13000 u 
62000 U 
13000 u 
13000 u 

13000 u 
13000 u 
13000 u 
13000 u 
26000 U 
13000 u 
13000 u 
13000 U 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 
13000 u 

w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

62000 
62000 
13000 
13000 
13000 
62000 
13000 
13000 

13000 
13000 
13000 
13000 
26000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 
13000 



NAS WHITING FIELD -- SITE 18 

cL;h;PS;fVOLATILES 90-SOW 

bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Oichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
t-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenrene 
Isophorone 
2-Nitrophenol 
2.4-Oimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,&Trichlorophenol 
2.4,5-Trichlorophenol 
E-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4-Dinitrotoluene 
Diethyiphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

Lab Sample Number: 22506008 22507001 22506009 22506010 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-37 18-SL-37A 18-SL-38 18-SL-39 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
. . 

: :,, ,,,...,' ..'. "'.', 
. . '. 

. ..' :.. . . " "", ,. ,. ,: . . 

2500 U 1500 u w/kg 1500 ", gij u " "ug/icg : ,. ':'@fi 360 U 
2500 U 1500 u w/kg 1500 ,370'U ug/kg ., " 370 360 U 
2500 U 1500 u udkg 1500 370 I) ., ug/kg ..:.:370. 360 U 
2500 U 1500 u w/kg 1500 376 u ..ug/kg . . . . . . ; '37R 360 U 
2500 U 1500 u udkg 1500 360 U 
2500 U 1500 u w/kg 1500 360 U 
2500 U 1500 u db 1500 360 U 
2500 u 1500 u uslks 1500 360 U 
2500 U 1500 u udkg 1500 370 u wf kg '370 360 U 
2500 U 1500 u w/kg 1500 370 u ug/kg 37d 360 U 
2500 U 1500 u udkg 1500 370 u 360 U 
2500 U 1500 u w/b 1500 370 u 360 U 
2500 U 1500 u udkg 1500 370 u 360 U 
2500 U 1500 u w/kg 1500 370 u 360 U 
2500 U 1500 u udkg 1500 370 u ugJkg 1". ', 370 360 U 
2500 u 1500 u w/kg 1500 360 U 
2500 U 1500 u udb 1500 

;;; ; uc?kg, 
wlkg ,'.2:: 360 U 

2500 U 1500 u ugfkg 1500 370 u ug/kg ,,320 360 U 
2500 U 1500 u us/kg 1500 370 u 'rig/kg ": ,.37? 360 U 
2500 U 1500 U w/kg 1500 360 U 
2500 U 1500 u us/kg 1500 360 U 
2500 U 1500 U w/kg 1500 360 U 
2500 U 1500 U w/kg 1500 360 U 
2500 U 1500 u &kg 1500 370 u ~ugfkg...:...::. . ‘370 360 U 
2500 U 1500 u w/kg 1500 370 ,u,, ug%s':: " ::;,'..zqq, 360 U 

12000 u 7100 u w/kg 7100 1800 ,U.: q/kg: .1600 1700 u 
2500 U 1500 U w/b 1500 37O.U ugfkg “..‘..y.370 360 U 

12000 u 7100 u wf kg 1800 I): ..ug;lkg'. '1800 1700 u 
2500 U 1500 u w/kg ::i? ,370 .v :.' .'iiQ/Cg '... : '.:.37Q 360 U 
2500 U 1500 u udb 360 U 
2500 U 1500 u w/kg 360 U 

12000 u 7100 u w/kg 1700 u ____ 
1500 u w/kg 360 U 
7100 U w/kg 1700 u 
7100 u w/b 1700 u 
1500 U w/kg 1500 370’ 0: ., ~ii$jlikg “,! q.0 360 U 
1500 u w/kg 1500 .370 u, '.i@&j ': "." .370 360 U 
1500 u udkg 1500 370 U :,ug/kg "'.a70 360 U 
1500 u w/b 1500 37O..U " ug/lig'; ; 370 360 U 
1500 u udkg 1500 370 u ug/kg:,.' : '370 360 U 

',. . . .' ,..,' ""', ",,' .. . ,, :. y. ; .., .j .,. 
:;. ., : ,:. . .". '. ,. :. ... .,.: 

:. .: ,,. : :..: .,. .,:.:. ::.,:',,:.,:.. .:.: 
'.. .: .'.' . . ., . . : :; ", 

..," ,',,, 

2500 u 
12000 u 
12000 u 

2500 U 
2500 U 
2500 U 
2500 U 
2500 U 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
&kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
xi/kg 
Wkg 
w/kg 
ud kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
wf kg 
ugfkg 
us/kg 
wdkg 
w/b 
wf kg 
w/kg 
udkg 
w/kg 
udkg 
us/kg 
w/kg 
wf kg 
4 kg 
w/kg 
w/kg 
w/kg 

2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 
2500 

12000 
2500 

12000 
2500 
2500 
2500 

12000 
2500 

12000 
12000 

% 
2500 
2500 
2500 

SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

-:. 

360 
~* 

360 
360 
360 
360 

1700 
360 

1700 
360 
360 
360 

1700 
360 

1700 
1700 

360 
360 
360 
360 
360 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

7100 U w/kg 
7100 u wf kg 
1500 u udb 
1500 u wf kg 
1500 u q/kg 
7100 u u/kg 
1500 u wf kg 
1500 u udkg 

1500 u wf kg 
1500 u wf kg 
1500 u w/kg 
1500 u ugf kg 
;W; ;J ug/kg 

wf kg 
1500 U wf kg 
3500 ugf kg 
1500 u wf kg 
1500 u w/kg 
1500 u w/kg 
1500 U W kg 
1500 u w/kg 
1500 u w/kg 
1500 u wf kg 

1700 
360 
360 
360 

1700 
360 
360 

360 
360 
360 
360 
720 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

Lab Sample Number: 22506008 22507001 22506009 22506010 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-37 18-SL-37A 18-SL-38 18-SL-39 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

12000 u ud kg 12000 
ud kg 

7 100.. ,, .: ~"~'18CJQ ly:;,, ug%ki ::.::.:::.::.'lxmy 1700 U W kg 1700 
12000 u 12000 7100 1700 u u/kg 

2500 u ud ks 2500 1500 :' 
: ': -18o@;.U: : :, ~;,iiS~,gg,,l::i.i:i:l::'-'-' 'y~@JlJ 

'.'J]O't) " ,,;,‘;,~g;r~g,, ,, ,, . . . . ..$..aJo. 360 U w/kg 
2500 U uglkg 2500 1500 .. 360 U w/kg 
2500 U wfkg 2500 1500 

..’ :370’ U.:..’ ‘. $j&f:‘:<< .:,: :j37.9 
'.: 37oi u: “.:‘.:~..ug/#g’.:‘;.-.. :. -:.37.0 360 U 

ugfkg 7100. 18Oq"U "::: '. ug/kg,,:,',,:::;;~:I~,;~,~~~ 
wf kg 

12000 u 12000 1700 U ud kg 
2500 U wf kg 2500 1500 '. 360 U 
2500 U wf kg 2500 1500.: " 

370; U: .L:. 'NgJkg:;;., ;I; y37D 
.%37,&U ',:',:.:ygg9" :"‘y:g(j 

w/b 
360 U usI kg 

w/kg 2500 1500 
. . . 

1. ,.I;, ~$~:i~~:..,~.:~si'k.~~:. :+;,I:]:jjq 

Wkg 2500 15OD.,, 376U.: <. .:@..l(g:~; :';f ,. --.go 
;;; ;J ugfkg 

1500~:'. .: j @Q.U,: ::;;iJg[kg?: ,':":: ',S1.6 
UsI kg 

2500 ugf kg 25OD 360 U 
2500 udkg 2500 15OD,.:: 

wf ks 
360 U 

:%i 
wf kg 

UsI kg 
5000 

'.'..i 370..:U:: .,' . . . ..ug/kg.y::'::': ,:i:;$a 
2900: " : 720 U usI kg 

uu w/kg 
.g$j. g,:, '.:: ~U$i/kgs " ! .~.:~..~.~~rJ: 

2500 1500; 370 'q... .',:,'ig/k$ f; j:,,): 370 360 U UsI kg 

E-i 
UsI kg 2500 1500"' '. ', .3fQ U.".:-'. .<,jg/kg$ -'.i. .: ;57(f 360 U UsI kg 

J wfkg 2500 1500: :' ", ?2&:,3,, .us/,k$T::: :. ,370 360 U UsI kg 
2500 U &kg 2500 1500' ;I. ..37,0. U:- I,, ;,@/kg:.:..:+ ,:y 370, 360 U w/b 
2500 U ugf kg 2500 1500:. : 360 U ugf kg 
2500 U wfkg 

.37q:, y ~“::.~ug/kg::;‘:,:~,;-: .'37.D. 
2500 1500::. 

1500':“ : ', 
33 u':;;.:;,. tigzkg::~ ':.',:, .3ta: 360 U w/kg 

2500 ugfkg 2500 374 .U::. .:~.::.-,ug/ffsi.I.:.::.::.' "y3t.b 360 U wf kg 
2500 w/kg 2500 1500' 360 U w/kg 
2500 udkg 2500 1 5DD:...:. 

$76' Q, .. ".~g/~~'~.ii~.~..'-;I~~,~, 

360 U Wkg 
2500 ugf kg 2500 1500. 

,, .., 1370 u.:' . ..&.il(g;;,.: :::J..;:ga 
.3 70, ,j:u:.; :; .; &@g.:.::i:i:: :.. :..::::::{sJ.Q 360 U .3 .:. .A. .,.,. ..> ..,,.,.. ,,,. wl kg '. .:... ', ; ., ,.:.,.,.f ,.;....... '.. .:::. .:. . ...: ,,, . . . . . ,,,. :.:~:/:...:,::y:; . . . . . . . . . ..I.:., 

" '. ..':: . . . . s::...:. . . ,.,, ,, :: :.:. 
."':: .T.. ,, .,:. . . . . . .,.,,.,,....: .,.,.,.,: .,,,, ,..: 

,, .I ;,. 
.,,,. .,; 1.': .y .-., .: ,:.../....... _ .:'. ., .: ,, 

:, .,', ,;-.: ,,,.,,,.,,,,~ "" . . ,,... .I., . . .: . . . ,:, . . 
..:.. :.: 1:: ....I 

., ,. : ,. .. . . . . ,.,. . . . . . ,. ', ,, . ., :... ., . . . . . .../..... ',', ', ..: . .' ,, :. ,,,,, ,. ,,..... ,; ",.. .--": ,. ,, ..(... ., ,'.'Y ,I. .,. 
.'. . '. .: 

.,. ". ,, ..,;:: ..,.. ", :. . . . . . . . . .; . ..I... 1; ..'.':,, ,...' 
. . .: .:: :::, .'. .:. ". . . . ,., :. ': . . ,' '. ". 

.-.. ':, ,,,' .' . . . . . ,,.... ,, :. ;;,,:; ,, 
', ,. .".> ,.; y I,,. ,,:. ;. :,I ,,,;,, ,,,, .."" -;. ;;;:; ; . . ..: 

.' .:.. ., ..,:.., . . 
,, ". '..... . . . . .: ,., ,.,,.:, ,,,, ,:y 

'..'..:,.:,~.'.:..~.~.,, . . ..:.... 
"..:.':. .: ,' ;,y,. .::y ,.:, .I.. 
,, ,":. ,....::. ,... 1.. . . ..,. ..,.:: : .:. .,.,.,.,,, .'.'..' ,, ,, 

.,. :',' : ..:',"~:.'.:;:.:. ,.,'. 
.,..: ,.,.,. ;:.:; ,..'.. "' ', ,,, ..: ,, .; ,' ; ; . . 

.',, 
., ':' .' 

.; . ..'. .. ', ; 
" ,,., . . . 

.: 
," .'. :.. 

..,, :...y,, .... ::, 
; 

".. '.:,. .,,: 
.' .' .'. : ,: 
'. 

,"' . . 
QUALIFIED AS ESTIMATED ,. .: 

. 
,. 

,'. 



SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22506011 22507002 22507007 22507008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-40 18-SL-41 18-SL-42 18-SL-43 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

CLPX;;VO~A~~LES 90-SOW 

bis(Z-Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobentene 
1,4-Di chlorobenrene 
1,2-Dichldrobkene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitroohenol 
2,4-Dimkhylphenol 
bis(Z-Chloroethoxy) methane 
2,4-Dlchlorophenol 
I,2,4-Trichlorobenrene 
Naphthdlene 
I-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
E-Methylnaphthalene 
Hex~chlorocyclopentadlene 
2.4.6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chlorona hthalene 

! 2-Nitroani ine 
Dimethylphthalate 
Acenaphthylene 
2,GtDi ni trot01 uene 
3-Nitroaniline 
Acehaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4:Dinitrotoluene 
Diethylphthalate 
&Chlorophenyl-phenylether 
Fluorerk 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 U 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 U 
1800 U 
370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
udb 
w/kg 
us/kg 
w/kg 
us/kg 
uglkg w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
&kg 
w/kg 
&kg 
ug/kg us/kg 
w-d kg 
w/kg 
w/b 
ugf kg 
w/kg 
wit/b 
w/kg 
uglkg 
w/kg 
@kg 
&kg 
w/kg 
us/ kg 
udkg 
w/kg 
udkg 
w/b 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 

1800 
370 

2: 
1800 
370 

1800 
1800 
370 
370 
370 
370 
370 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
1700 u 
350 u 
350 u 
350 u 
350 u 
350 u 

w/b 
w/b 
‘-&kg 
wlb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
&kg 
w/kg 
w/b 
w/kg 
4 kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
us/kg 
w/kg 
w/b 
w/kg 
udkg 
us/kg 
w/kg 
udkg 
w/kg 
w/kg 
udkg 
w/kg 
&kg 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
1700 u 
350 u 
350 u 
350 u 
350 u 
350 u 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 
350 
350 
350 
350 
350 



SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22506011 22507002 22507007 22507008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-40 la-SL-41 18-SL-42 18-SL-43 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE' QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitrpaniline 
4,BDinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
HexachIorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthrdcene 
Carbazole 
Di%-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobentidine 
Benzo (a] anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-ocfylphthalate 
Benzo (b) fluoranthene 
Bento (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1.2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

1800 U 
1800 U 

370 u 
370 u 
370 u 

1800 U 
370 u 
370 u 

370 UJ 
370 u 
370 u 
370 u 
750 u 
370 u 
370 u 
370 u 
370 u 
370 u 

ug/b 
w/b 
w/kg 
w/kg 
w/kg 
udkg 
wdkg 
w/kg 

1800 
1800 

370 
370 
370 

1800 
370 
370 

350 u 
350 u u/h 

1700 u w/kg 
350 u w/kg 
350 u w/kg 

;S$ ;J w/kg 
w/kg 

350 u w/kg 
350 u w/kg 
710 UJ 350 u wdz 

350 u w/kg 
350 u &kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u w/kg 
350 u w/b 
350 u w/kg 
350 u w/kg 

350 
350 
710 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 



NAS WHITING FItt.Li -- SITE 18 
SURFACE SOIL -- SEMIYOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22507009 22507010 22507011 22507012 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-44 la-SL-45 18-SL-46 18-SL-47 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CL;h~PS~;VOLATILES 90-SOW 

bis(2-Chloroethyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1,4-Dlchlorobenzene 
1,2-Dichlorobenzene 
E-Methylphenol 
2,2-oxybis(l-Chloropropane 
4-Methylphenol 
N-Nltroso-dj-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trfchlorobenzene 
Naphthalene 
I-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,&Trichlorophenol 
2,4.5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,+0iriitrrjtol~ene 
Di$hylphthaTate 
4:Chlorophenyl-phenylether 

,'F!uoren& 

., . . ,. 
:. . 

350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 U 
1700 u 

350 u 
350 u 
350 u 
350 u 
350 u 

w/kg 
w/kg 
dkg 
udkg 
d ks 
w/kg 
w/kg 
@kg 
us/kg 
&kg 
u/kg 
wf kg 
w/b 
@kg 
us/kg 
w’b 
w/kg 
w/kg 
Wkg 
w/kg 
vdkg 
w/kg 
w/b 
w/kg 
w/kg 
Wkg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
udkg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 

t:: 
359 
350 
350 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 U 
370 u 
370 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 U 
370 u 
370 U 
370 u 

1800 U 
370 U 

1800 U 
370 u 
370 u 
370 U 

1800 U 
370 u 

1800 U 
1800 U 

370 u 
370 U 
370 U 
370 u 
370 u 

w/kg 
w/kg 
udkg 
w/kg 
w/kg 
&kg 
w/kg 
w/b 
udb 
w/b 
udb 
wf kg 
&kg 
w/kg 
w/kg 
w/kg 
uslks 
w/kg w/kg 
wdkg 
w/kg 
w/kg 
udb 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
w/kg 
&kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
dkg 
wlb 
w/kg 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 UJ 
1700 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 '. '- : 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 

350 
350 
350 
350 
350 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- SEMIVOLATILES -- REPORT NO. 10505 

Lab Sample Number: 22507009 22507010 22507011 22507012 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-44 18-SL-45 18-SL-46 18-SL-47 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbarole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalate 
Di-n-octvlohthalate 
Benzo 1 'b.iTuoranthene 
Ben zo i k) fluoranthene 
Benzo (a) wrene _ ._ 
I ndena (1,2,3-cd) pyrene 
Dibenza \o,,& 
Benzo (g.h,l 4 perylene 

1700 U ug/kg 
1700 u w/kg 

350 u w/kg 
350 u wit/kg 
350 u w/kg 

1700 u w/kg 
350 u 4 kg 
350 u w/kg 

350 UJ 
350 u 
350 u 
350 U 
710 UJ 
350 u 
350 u 

75 J 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

w/kg 
w/kg 
udh 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
wfkg 
w/kg 
w/kg 

1700 

‘% 
3.50 
350 

1700 
350 
350 

350 
350 
350 
350 
710 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

U= NOT DETECTED J=ESTIMATEO VALUE 
lJJ= REPORTED QUANTITATION LIMIT IS QUALtFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

1800 U 
1800 U 

370 u 
370 u 
370 u 

1800 U 
370 u 
17r-l II 
dI” ” "YI "Y 

370 UJ ug/kg 
370 u w/kg 
370 u Wkg 
370 u udkg 
730 UJ w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u udkg 
370 u udkg 
370 u w/kg 
370 u w/kg 
370 U w/kg 
370 u w/kg 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10506 

Lab Sample Number: 22481001 22481002 22507006 22488001 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-01 la-SL-OlA la-SL-06 18-SL-07 
Collect Date: 12-AUG-92 12-AUG-92 14-AUG-92 13-AUG-92 

VALUE OUAL UNITS OL VALUE OUAL UNITS DL VALUE OUAL UNITS DC VALUE DUAL UNITS DL 

CLP PESTICIDES/PCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endow1 fan I 
Dieldrin 

:,E" 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4.4-DDT 
Methoxychlor 
Endrin ketone 

45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 

450 u 
91 u 

Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaohene 
Arocior-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

450 u 
450 u 
910 u 
450 u 
450 u 
450 u 
450 u 
450 u 
910 u 
910 u 

Wkg 
w/kg 
&kg 
wf kg 
w/kg 
udkg 
w/kg 
w/kg 
wf kg 
Wkg 
ugf kg 
w/kg 
ud kg 
w/kg 
ugk 
wf kg 
w/kg 
w/kg 
Wkg 
&kg 
w/kg 
&kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 

:z 
45 

:: 
45 
45 

94: 

2 

z: 
91 

495; 
91 

450 
450 
91Q 
450 
450 
450 
450 
450 
910 
910 

47 u 
47 u 
47 u 
47 u 
47 u 
47 u 
47 u 
47 u 
94 u 
94 u 
94 u 
94 u 
94 u 
94 u 
94 u 

470 u 
94 u 

470 u 
470 u 
940 u 
470 u 
470 u 
470 u 
470 u 
470 u 
940 u 
940 u 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ- REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

940 940 360 U ug/kg 360 U w/kg, ,, $ 
:, 

9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 

18 U 
18 U 
18 u 
18 U 
18 U 
18 U 
18 U 
92 u 
18 U 

92 u 
92 u 

180 U 
92 u 
92 u 
92 u 
92 u 
92 u 

180 U 
180 U 

:i 
18 
18 
18 
18 
18 
92 
18 

:i 
180 <’ 

92 
92 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10506 

Lab Sample Number: 22488002 22488003 22489001 22489002 
Site WHITING WHITING WHITING WHITING 

Locator IS-SL-08 18-SL-09 18-SL-10 l&SL-1OA 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DC VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
,. 

.', 
'... 

.', ,../ '..' 
,' ,' 

CLP PESTICIDESIPCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin' 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4.4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

8.8 u w/kg 9.3 u Wkg 9.3 45 u is/kg iii 45 u Wkg 
8.8 u u/b 9.3 u w/kg 9.3 45 u ug/kg ,45’ 45 u udkg 
8.8 u w/b 9.3 u w/kg 9.3 45 u 45 u w/kg 
8.8 u w/kg 9.3 u udkg 9.3 

ug/kg 4$ 
k&i 45 u w/kg 

8.8 u w/kg 9.3 u udkg 'us/kg: 45 45 u udkg 
8.8 u w/kg 9.3 u udkg 45 u us/kg '. S? 45 u w/kg 
8.8 U ug/kg 9.3 u udkg 9.3 45 U &/kg, . . . '.45 45 u udkg 
8.8 u w/kg 9.3 u udkg 9.3 45 u 45 u w/kg 

18 U ug/kg 19 u udkg 19 ?I u 90 u w/kg 
18 U w/kg 19 u w/kg 91 u 90 u us/kg 
18 U w/kg 19 u w/kg :i 91 u. 90 u u/kg 
18 U w/kg 19 u udkg 91. u 'ij&&J~) .: ', ::---9$ 90 u w/b 
18 U w/kg 19 u udkg :z 91 U :.ug/kg- :,;. '.;, 91 90 u Wb 
18 U w/kg 19 u w/kg 

:; 
91. 0 ':tIg/kg::,,,".: 
91 'U 

;q 90 u w/kg 
18 U w/kg 19 u w/kg f’$)ig : '1" .; ::cJ1 90 u 

45b.u 
w/kg 

88 u w/kg 93 u &kg 93 $g%k$ .y:.: : ;4sg 450 u udkg 
18 U uglkg 19 u Wkg 19 .gl 0 90 u w/kg 

--i :y. 
'&$lq : :f:., :"'::.+ 

,.., 

88 u ug/kg 93 u w/kg 
zi 

'& u urj;~~,:-& ,:,: ,: ;:j.&~ 
450 u 

ii(i/kcj 
w/kg 

88 u ug/kg 93 u w/kg .: .:.. . :... ';450 450 u w/b 
180 U wf kg 190 u udkg 190 $.-I / ‘,;u,#k@,.. ..,. ‘;‘, ;-g1fj, 900 u w/kg 
88 u ug/kg 93 u w/kg 93. 4cJY.u. t&g:: ‘,: .,.I :-‘.:.,&g 450 u w/kg 
88 u w/kg 93 u w/kg 93 450 u w/kg 
88 u w/kg 93 u w/kg 93:. 

,;. -43Q:. u. .:,..$pfkrJ:..: ,:,:: :.I .,,,.,, $50 
‘. 45fyiJ :ug/kgy;;:‘:- -14glJJ 450 u w/kg 

88 u wdkg 93 u udkg 93 : -:.‘~&~,-,lJ .“,:-.$i&g :-+;;:~;:>;45fj 450 u udkg 
88 u @kg 93 u w/kg 93 ” : 450: JJ .::. ::tg%k$::.:f;i:‘. :F”.. qg 450 u w/kg 

180 U ud kg 190 u w/kg 190, ,, : 9;lO..u. ‘. ~.?;~gi’k~...:~L:’ .::; .;$ug: 900 u w/kg 
180 U udkg 190 u w/b Igo:‘.; ‘. .: ,gr&‘.~:: ~::~~/&;:.‘.’ .y,.:K...:gtg 900 u :... w/kg 

:. ;,; 1, ,... ,, ,:, .‘..I:,. . . . . . ,, ” ...... ::. ,,, ‘.: . :.2.. ,: .: ..:,,,:;.,, . . .’ ‘j .,..“. :... ,.,’ .,... ‘,’ ...,,.. ,: ... ..:.... 
.“., ,: ‘.:. ‘. ,,,:, :; : .,;,,. . . . . . . 1’;: ‘y’ 

” ‘. .,.., ‘,‘,,>‘.‘,, .I:,,, ‘.:.,:;~;,;. . 
. . ..:. . . .::“.’ ,,,.,, :. ,,,; ,, 

.: ,, .,.,. ‘,) ,,, :,: ,:: ..: -:.::, .,, . . . . ,,: .::: ‘,‘,‘,:.;‘~,,:::‘.:, .’ ,:: .,:,, 
.,,.,, :,,:;:. ,. . ‘.‘.. ‘:, :, . ...” :: ,I’:, I.,.,. . . ,’ 

,. ,,.‘,’ ., ,I,., .: 
:: .,‘. ,:.:. ,’ : ,: ... ,. ,, .. .I ..‘.. 

,..... :,,::..y.,.... .; ‘, :..,. 
: . . ,.,. “’ .‘,‘, ,, 

‘.., ‘1 .:.., ,.. .,, ” ..y.;, ,:y 
,, ,, . . . ‘., .‘,., “’ ‘. 

.’ . . : ,, ‘.’ ,,:.. ‘, ,. .:.;. ‘.’ 
: 

., ‘. .Y’ ,, 
,. 

,. .’ ,,I 
: .: . . 

QUALIFIED AS ESTIMATED : ,” 

._ 

.’ ,, ‘. 

:55 
:: 
45 
45 

2 

iii: 
90 

ii 

;i 
450 
90 

450 
450 
900 
450 
450 
450 
450 
450 
900 
900 



NAS WHITING F1t~d -- SITE 18 
SURFACE SOIL -- PESTICIDES/PCBs -- REPORT NO. 10506 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

22489003 22489004 22495007 22506002 
WHITING WHITING WHITING WHITING 

18-SL-23 18-SL-23A la-SC-25 la-SL-31 
13-AUG-92 13-AUG-97 13-AUG-92 14-AUG-92 __ _.-- -- 

VALUE DUAL UNITS DL VALUE UUAL UNITS DL VALUE DUAL UNITS DL VALUE OUAL UNITS DL 

CLP PESTICIOESIPCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-EIHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DOE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4 ^^- 
Met 
End 

-WI 

hoxychlor 
lrin ketone 
lrin aldehvde End 

alpha-Chlordine 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
740 UJ 
740 UJ 
740 UJ 
740 UJ 
740 UJ 
740 UJ 
740 UJ 

3700 UJ 
740 UJ 

w/kg 
udkg 
uglkg 
w/kg 
wf kg 
w/kg 
Wb 
ug/kg 
w/kg 
udkg 
w/kg 
udkg 
w/kg 
w/kg 
w/kg 
&kg 
w/kg 

3700 UJ w/kg 
3700 UJ w/kg 
7400 UJ uglkg 
3700 UJ w/kg 
3700 UJ w/kg 
3700 UJ w/kg 
3700 UJ w/kg 
3700 UJ uglkg 
7400 UJ w/kg 
7400 UJ ‘-dkg 

370 
370 
370 
370 
370 
370 
370 
370 
740 
740 
740 
740 
740 
740 
740 

3700 
740 

3700 
3700 
7400 
3700 
3700 
3700 
3700 
3700 
7400 
7400 

U= NOT DETECTED J=ESTIMATEO VALUE 
UJ= REPORTED UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS li EJECTED AND UNUSABLE 

370 UJ udkg 
370 UJ w/b 
370 UJ w/kg 
370 UJ ug/kg 
370 UJ w/kg 
370 UJ ug/kg 
370 UJ w/kg 
370 UJ w/kg 
740 UJ w/kg 
740 UJ w/kg 
740 UJ uglkg 
740 UJ uglkg 
740 UJ uglkg 
740 UJ w/kg 
740 UJ ug/kg 

3700 UJ uglkg 
740 UJ w/b 

3700 UJ w/kg 
3700 UJ w/kg 
7400 UJ Wkg 
3700 UJ ug/kg 
3700 UJ ug/kg 
3700 UJ w/kg 

z Ii :;::; 
7400 UJ ug/kg 
7400 UJ w/kg 

46 U 
46 U 
46 U 
46 U 
46 U 
46 U 
46 U 
46 U 
92 u 
92 u 
92 u 
92 u 
92 u 
92 u 
92 u 

460 U 
92 u 

460 U 
460 U 
920 u 
460 U 
460 U 
460 U 
460 U 
460 U 
920 u 
920 u 

w/kg 
w/kg 
Wkg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
wf kg 
wit/kg 
w/kg 
w/kg 
w/kg 
w/kg 
udkg 
w/kg 
w/kg 92 

w/b 460 
uglkg 460 
wlki 920 
w/kg 460 
w/kg 460 
w/b 460 
w/kg 460 
e/kg 460 
w/kg 920 
w/kg 920 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- PESTICIDESIPCBs -- REPORT NO. 10506 

beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heotachlor eooxide 
Enbosulfan I’ 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamna-Chlordane 
Toxa hene 
Aroc or-1016 ! 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

37 u 
74 u 
74 u 
74 u 
74 u 
74 u 
74 u 
74 u 

370 u 
74 u 

@kg 
w/kg 
w/kg 
uglkg 
ud kg 
w/kg 
w/b 
udkg 
w/kg 
w/kg 
v/kg 
w/kg 
w/kg 
uglb 
wlkg 
udkg 
w/kg 

Lab Sample Number: 22507003 22.506008 22507001 22506009 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-31A 18-SL-37 18-SL-37A 18-SL-38 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE DUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
,, : . . .,., . . . ..,. :.".';. ,,; ,,, .., ., 

: ', ,.:. ,; ",',.,, 
:' "'>, ..,., ,, :'- ;, ,,, ..,, ;.. "... ..:,:;:. ,, 

. . :. ,,; . . . . '.A' . . 
CtP PESfICIDES/PCBS 90-SOW 

aloha-BHC 37 u ugf kg 
i: 

43 u 43 (jg/kG’y’ y .:;I.‘, 1.6 8.9 U 
37 u Wb 43 u ug/kg : ':". 18 8.9 U 
37 u ugfkg 37 43 u :i @':Jl ,' ,iig(Iq : :.:.-.:'~:,,,-'I~ 8.9 U 
37 u w/kg 

i: 
43 u 43 18, u ‘T’ .>ug/kg ..:,,: ;” :’ ” ‘> 18. 8.9 U 

37 u w/kg 43 u .tig&j ,, ‘: .-.:‘:“‘@ 8.9 U 
37 u w/kg 43 u :i 8.9 U 
37 u w/kg z: 43 u 43 18 II 

.'ug/kg ." " ;i 
uglkg 8.9 U 

w/kg 37 43 u 18 U 8.9 U 
uglkg 74 87 U ;; 36 u 

uglkg :' .. ;; 
w/kg 18 U 
ug/kg ', ., '36 &kg 

:: 
87 U 87 36 u 18 U 

w&i 87 U 87 36 U, ug/kg .:.: '36 18 U 
Wh 74 87 U 87 18 U 
dkg 74 87 U 87 zi z 

uglkg ,: ,. : ',,, ;; 
q/kg 18 U 

w/kg 74 87 U 87 36 U ug/kg .:, .:.. ‘.;@ 18 U 
uglh 87 U 87 18 U 
w/kg 3:: 430 u 430 

36 U : ug/kg .: ::36 
180 U uglkg :180 89 U 

w/kg 74 87 U 87 36 u ugjkg.‘:, ... ::.!Ft 18 U 

370 u ugfkg 370 430 u 430 16 u &kg ;,, ‘,:.:, i,$p. 89 U 
370 u ug/kg 370 430 u 430 180 U tig!kg :. ,‘, :,:’ l80. 89 U 
740 u w/kg 740 870 U 870 360 u .ug/kg:;+ : y-+$Q 180 U 
370 u w/kg 370 430 u 430 l&O .U, -.yg/k$~~:... ..:;>-:+!80 89 U 
370 u Wkg 370 430 u 430 ‘l$OfU ,, ug[k$.. “Y ‘. :>‘)iJg, 89 U 
370 u uglkg 370 430 u 430 180 U.::.: :+j/kr;.. ‘.:.;.,:.-:I.: 180 89 U 
370 u w/kg 370 430 u 430 tsg .y : .: ug/kg:,“:;,’ ,.,,: ..‘180 89 U 
370 u Wkg 370 430 u 430 Jgq u : yiig/lcg :...’ ; .-.‘.:‘:;?q 89 U 
740 u Wkg 740 870 U 870 -360 u, .. :ug&g~.:‘j:~::: ..:.::.369 180 U 
740 u w/kg 740 870 U 870 360 y:.:. ..:gtj;lJjg ::I’ :,:‘:.: Y.360. 180 U . ., :: .: “,’ ‘. ::., ,“,‘,‘, ,, ,, :. :: .x.. ..’ ,: ‘.Y,.’ 

:..... ,, ‘. ,,,, ,, ,. ‘.‘:I.? :.. . . . . .” . .~,~.,...~,~,. . ::. ” ‘... ,, ‘:,.:,... :. ,;, 
” . . ‘. ” .’ . : ‘. 

,’ ‘,,:, ;,, .’ ,’ :... 
.” ‘, ” .,., 

,, .,: ..;, ,” . . . .’ ,, 

,, .,, ‘-‘: . . . . . ‘:, ., . . . 
. . ::’ ,. .‘,. 

‘.‘.,.,., ” 
-: ::. Z’,,‘,, ‘..‘.. .’ ,, . . . . ,, ,: . . 

,.,“.,.. “,, ‘,, 
.,,- 

.: ; :,:,:. .,,, :. ‘. 
: .:, ,.I.;. .,, ‘Y.‘. .; ,:,,:/;.,. ., . : ‘, . . ; .;;: . ...” ,. .; ,,, ‘1 ” .,,,.. ,...... ., . . ..‘., ,,,,, ....-.:; 

,:,,, ‘,’ . . . . . . .:., ;, . . 
,.. ,:: . . . . ‘L:...‘,. ,,‘: .I, ,,, .. ,‘,’ ,,,’ . ‘.... : ,, . ,::.,,::, ,. ,‘. y,‘T .;, :. :.. ,, .:. .,, 

. . :,,: ,, ,, .” 
,,;. ” “. :,, 

.’ ., ‘.’ ; ,.” ..... . . . . 
:... ,.. ” .., .’ 

‘. 

.,’ 

: ..’ 
:. ,; 

,, .". &J N&DETECTED J=ESTIMATED VALUE 
.'. .UJ=.REPDRfED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 

% .:R=,RESUbT IS REJECTED AND UNUSABLE 
7 . . 

'.. .: ," 
.' ,I"', :- 

I;':*: .", : 

.. 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- PESTICIOES/PCEs -- REPORT NO. 10506 

Lab Sample Number: 22506010 22506011 
Site WHITING WHITING 

Locator 18-SL-39 18-SL-40 
Collect Date: 14-AUG-92 14-AUG-92 

CLP PESTICIDES/PCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC.(Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DOD 
Endosulfan sulfate 
4,4-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
garnna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

8.7 U 
8.7 U 
8.7 U 
8.7 U 
8.7 U 
8.7 U 
8.7 U 
8.7 U 

17 u 
17 U 
17 u 
17 u 
17 u 
17 u 
17 u 
87 U 
17 U 

8; u 
87 U 

170 u 
87 U 
87 U 
87 U 
87 U 
87 U 

170 u 
170, u 

8.7 

Z 

z 
817 
8.7 
8.7 

I 
17 
17 

i: 

i: 
17 

9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 

18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
91 u 
18 U 

91 u 
91 u 

180 U 
91 u 
91 u 
91 u 
91 u 
91 u 

180 U 
180 U 

.,. ., U= NDT DETECTED J=ESTIMATED VALUE 
:, : '. 'UJk-REPORTED QUANTITATION LIMIT IS QUAlIFtED AS ESTIMATED 

" .R=,RESULT IS REJECTED AND UNUSABLE 

':. 
., ..: 

., ,.,... .. 



3850 w/kg 
2.9 UJ mg/kg 
.55 UJ mg/kg 

17.2 J w/kg 
.06 U w/kg 

22.6 J w/kg 
207 UJ mgfkg 

16.5 J mg/kg 
.37 UJ mg/kg 
177 mdkg 

1710 w/b 
62.6 
94.7 J g:g 
18.3 J w/kg 

.08 U w/kg 
2.5 U w/kg 
141 u dkg 
.44 UJ mg/kg 
.35 u w/kg 
f:; ;J mg/kg 

v/kg 
3.5 UJ mgtkg 

94.2 J w/kg 
.26 U w/kg 

40 
12 

2 
40 

: 
1000 

1: 

2: 

1009 

.l 

100: 

: 
1000 

1; 
4 
1 

U= NOT DETECTED J=ESTIMATED VALUE 
UC REPORTED 
R= RESULT IS li 

UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
EJECTED AND UNUSABLE 

4580 w/kg 
5.8 J w/kg 
1.1 UJ mg/kg 

45.2 J w/kg 
.06 U w&g 

33.7 J v/kg 
167 UJ mg/kg 

34.3 J w/kg 
1.3 UJ mg/kg 
864 w/kg 

2580 mglkg 
96.1 J w/b 

103 J w/b 
22.6 J w/kg 

.08 U w/b 
15.9 w/b 

216 J w/kg 
.43 UJ mg/kg 

.7 UJ mg/kg 
230 UJ mg/kg 
.48 U w/kg 
ii; JUJ mglkg 

w/kg 
.26 U w/kg 

3100 
2.6 U 
.77 J 
5.5 J 
.05 u 
.58 U 
151 J 
2.9 

1.: : 
1700 

6.7 J 
116 J 
102 
.07 u 
2.6 J 
293 J 
.39 u 
.35 J 
164 J 
.43 u 
4.5 J 
4.9 J 
.23 U 

40 
12 

4: 

: 
1000 

1: 

2; 

100: 

.: 

100: 
1 

100: 

1; 
4 
1 



SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

Lab Sample Number: 22462012 22507005 22507006 22488001 
Site WHITING WHITING WHITING WHITING 

Locator IS-SL-04 18-SL-05 18-SL-06 18-SL-07 
Collect Date: 12-AUG-92 14-AUG-92 14-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
yY; ;p 

Calcium 
Chromium 
Cobalt 
;;porr 

Lead 
Magnesium 
Manganese 

t;'p,rKiY 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

4550 
3.3 u 
.72 J 

27.2 J 
.D6 U 

29: J 
8.3 
.87 J 

32.6 
2180 
35.6 

126 J 
27.8 

.09 u 
2.8 U 
158 U 
.49 u 
.39 u 
220 J 
.54 u 
5.4 J 

50.3 J 
.29 u 

3260 
2.7 u 
.26 J 
6.5 J 
.05 u 

.6 U 
91.3 J 

4 
.78 J 
6.8 

1790 
5.1 

84.1 J 
18.5 

.Ol u 
2.4 U 
199 J 
.46 U 
.33 u 
182 J 
.35 u 
4.6 J 
9.1 J 
.24 U 

v/kg 
v/kg 
v/kg 
w/kg 
v/b 
w/kg 
v/kg 
w/kg 
w/kg 
mdkg 
w/kg 
mdkg 
w/b 
mglkg 
w/kg 
w/kg 
w/kg 
w/kg 
dkg 
w/kg 
w/kg 
mglkg 
w/kg 
w/kg 

6530 
2.8 U 
.64 J 

38.6 J 
.06 U 

20.6 
153 J 

39.8 
.35 u 
201 

1990 
76.5 

133 J 
38.2 

.08 U 
2.5 J 
137 u 
.47 u 
.34 u 
163 J 
.47 u 
3.4 J 
200 
.25 U 

40 
12 

4; 

: 
1000 

120 

2: 

100; 
3 

.l 

100: 

: 
1000 

1; 
4 
1 



.‘) 
NAS WHITING FIELD -- SITE 18 

SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

L 
Lab Sample Number: 22488002 22488003 22489001 22489002 

Site WHITING WHITING WHITING WHITING 
Locator 18-SL-08 18-SL-09 18-SL-10 18-SL-1OA 

Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CL?' METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
;w;er 

Lead 
Magnesium 
Manganese 

FJziy 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

3380 
2.7 U 
.46 J 
5.7 J 
.06 J 
.88 J 
107 J 
3.6 
.34 u 

169: 
32.3 
81.8 J 
27.7 

.07 u 
2.3 U 
132 U 
.46 U 
.33 u 
171 J 
.45 u 
4.4 J 
9.4 
.25 U 

2880 
2.8 U 
1.1 J 

32.4 J 
.05 u 
-61 U 
115 J 
3.6 
.76 J 

13.9 
7050 
55.4 J 

116 J 
52.6 

.D8 u 
3.7 J 
175 J 
.47 u 
.33 u 
196 J 
.46 U 
3.3 J 

32.7 J 
.25 U 

2520 J w/kg 
2.7 UJ mg/kg 
2.2 UJ mgJkg 

92.3 w/kg 
.09 J w/kg 

.7 J w/kg 
322 UJ mglkg 

10.2 J mglkg 
2.2 UJ mglkg 

24.9 J w/kg 
14100 J w/kg 

88.5 w/kg 
185 J w/kg 
124 J w/kg 
.06 J w/kg 
5.4 J wlkg 
261 J w/kg 
.46 UJ mg/kg 
.33 UJ mglkg 
169 UJ mgJkg 
.35 UJ mg/kg 

992-i J 
w/kg 

.24 w/kg u 
w/kg 

40 
12 

4; 

: 
1000 

2 
10 

5 
20 

100: 

.: 

100: 

: 
1000 

1: 
4 
1 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
f.o,grr 

Lead 
Magnesium 
Manganese 

p"k",;y 

Potassium 
Selenium 

Lab Sample Number: 22488004 22488005 22488006 22488008 
Site WHITING WHITING WHITING WHITING 

Locator 1%SL-11 18-SL-12 18-SL-13 18-SL-14 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

. . :: 
., ..:. :. . . . . . . . . . ..j.. ..,.,,, ,. : ,,.,, '.'. ,',,, . . ,,. ;..; .. 

..., ..,, ',' ,,,. . . . . . . . ."'.j:.: .._. 
.: .' '... ..,,,' :;,,,, ,, 

'.,. ,', ., . . . . .:.:.: . . . . '.,,',; '.. .,',', ,,,, .:..' ".'. ;; 
3240 w/kg 40 2480 40., ,,, 3990 ': ,' ,: ; m91kg:~:.::.,1:::;:1:.-:,$b. 4880 w/kg 

2.8 U w/kg 12 2.8 u 2.7 U w/kg 
.53 J w/kg 

420 
.52 J .78 J w/kg 

14.1 J mgfkg 4.3 J w/kg 
.06 U w/kg .05 u .o; 35 w/kg 
.81 J w/kg : .62 U .99 J w/kg 
160 J w/b 1000 112 J 80.1 J mglh 
4.5 w/kg 2 1.5 J 3.1 w/kg 
.45 J w/kg 10 .35 u .81 J w/kg 

1% 
w/kg 

2; 
2.4 J 3.5 J mglkg 

w/kg 1600 2810 mglkg 
60 J w/kg 3.2 J 3.4 J mgfkg 

92.4 J 
;:!i; 

ioo:, 63.4 J 88.7 J mdkg 
13.8 68.8 79.3 w/kg 

.08 U w&g .f .08 U .08 u w/kg 
3.4 J m/kg 10080 2.4 U 3.9 J w/kg 

mgf kg 145 J 346 J w/b 
w/kg : .47 u .46 U w/kg 
w/kg .33 u .33 u w/kg 
wit/kg 1000 169 J 179 J w/kg 
w/kg 2 .46 U 2. ‘? ,,$4, ‘U .: ,m(j/kFj ::; :.y ...:: .’ :::...;;.,t .45 u w/kg 
w/kg 10 3.4 J 10 .5 j, ;; @/ki. ““; ..:. 10 6.4 J mg/kg 
w/kg 4 4.3 J 4 9.4 J w/kg 4 8.9 J w/b 
mdkg 1 .25 U 1 .24 U w/kg 1 .24 U mglkg 

..: " 
". :., 

.:. .I' 

":, 

,. .', ,., " 
.:;, :j: 

." I,, .;,. '.Y :... 
',: : : '..' '?,'.. ., .;, : .'. ., . 

: .,.' .:. 
', .' '7' ".'.. " :: ..,, ..,.. ,, ..,,::..:.. 

" .",:, 1, 
:: ,'. . ..I' ,.,.,,,, . . "'.. . ,., ,/' 

: .', y,, .,, .A..... .., .: .',. : ; '. 
..:.., ,, ,: ",.? .y:.. ,, 

" ./ .. 
.,.,.,: ,,,' . ,., ,, 

'. 
," :.. . . ; . ".. . . . ,, 

..' ,: ,,; '.' 
'; ,,' :. ,., 

" . . ,", 

318 J 
.47 u 
.34 u 
182 J 
.46 U 

45 
21.2 J 

.25 U 

40 
12 

420 

: 
1000 

120 

2; 

100; 
.i 

10080 
: 1000 
120 

4 
1 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED 
R= RESULT IS 8 

UANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
EJECTED AND UNUSABLE :. 

'. :.. 



i-)- L-- 
NAS WHITING FItLD -- SITE 18 

SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

Lab Sample Number: 22488009 22488010 22488011 22495001 
Site WHITING WHITING . WHITING WHITING 

Locator 18-SL-15 18-SL-16 18-SL-17 la-SL-18 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
;;e" 

Lead 
Magnesium 
;fum;= 

Nickel 
Potasdium 
",$ $unl 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

4240 
2.7 U 
.56 J 

10.9 J 
.05 u 

.6 U 
96.9 3 

8.6 
.4 J 
35 

2870 
54.5 J 

106 J 
19.3 

.07 u 
2.3 U 
301 J 
-46 U 
.32 U 
195 J 
.45 u 
6.2 J 
9.1 J 
.24 U 

40 
12 
2 

40 

: 
1000 

2 
10 

2: 

100: 

.; 

100: 

: 
1000 

1: 
4 
1 

3910. 
2.7 U 
.53 J 
7.2 J 
.05 u 
.59 u 
151 J 
3.8 

.4 J 
8.7 

2060 

1:; J 
22.9 

.08 u 

29: : 
.45 u 
.32 U 
213 J 
.44 u 
4.7 J 

27.5 J 
.24 U 

3780 w/kg 
2.8 U w/kg 
.73 J w/kg 

31.4 J w/kg 
.06 J mdkg 

:;I: J 
w/kg 
w/kg 

15.5 m/kg 
1.8 J w/b 

4% 
w/kg 
w/kg 

48.7 mdkg 
94.6 J mdkg 
20.8 w/kg 

.07 J w/kg 
2.6 J w/kg 
181 J w/kg 
.47 u w/kg 
.33 UJ mg/kg 
155 J w/kg 
.36 U wf kg 
8.4 J w/kg 

16.5 J w/b 
.25 U w/b 

40 
12 
2 

40 
1 

100; 
1: 
2: 

100: 
3 
.I 

100: 
1 

100; 
1: 
4 
1 

QUALIFIED AS ESTIMATED 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT ND. 10507 

I .L F---- "..m,,er: 22495002 22495003 22495004 nnrnrnnr 
LLYJJ”“3 

Site WHITING WHITING WHITING WHITING 
Lo cator 18-SL-19 18-SL-20 18-SL-21 18-SL-22 

PP.1 1 ,,r+ L"IICCIL Date: 13-AUG-92 13-AUG-92 13-AUG-92 * 2-rll,C-03 IJ-n”“-JL 
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic- 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
;;i;er 

Lead 
Magnesium 
Manganese 

~~~t,~i' 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium, 
Zinc 
Cyanide 

J 

J 

2300 
2.8 
.67 

.20: 

:i: 
5 

lA.33 
19ilo 
57.9 
78.5 
35.2 

.06 
2.4 
198 
,47 
.33 
137 
.36 

22 
.25 

J 

J 

Y 
U 

YJ 

Y 
J 
U 

mglkg 
mglkg 
mglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mglkg 
mglkg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
v/b 
w/kg 
w/kg 
w/kg 

40 
12 

420 
1 

100: 
2 

10 

2; 
1 

1000 

.f 

10080 

: 
1000 

2 
10 
4 
1 

U= NOT DETECTED J=ESTIMATEU VALUE 
tlJ= REPORTED UANTITATION LIMIT IS QUALIFIEO AS ESTIMATED 
R= RESULT 1s 8 EJECTED AND UNUSABLE 

i 

4690 w/kg 
2.9 u mglkg 

1 J w/kg 
9.2 J mdkg 
.08 J v/kg 
.63 U w/kg 

1050 J w/kg 
3.5 mglkg 
1.4 J mglkg 

35 mglkg 
3340 mdkg 
11.5 w/kg 
87.6 J w/kg 
47.8 w/kg 

.06 J w/kg 
3.3 J w/kg 
139 u w/kg 
.48 U w/kg 
.34 UJ 150 J wxd;; 

.37 u w/kg 
21.: JJ w/kg 

w/kg 
.26 U w/kg 

1990 w/kg 
3u w/kg 

.51 J w/kg 
3.4 J wlkg 
.06 U mgh 
18: i w/kg 

w/kg 
3.4 mglkg 
1.1 J w/kg 
7.3 J mglb 

1520 w/kg 
10.4 w/kg 
33.8 J mglkg 
15.1 w/h 

-08 J mglkg 
2.6 J w/kg 
149 J w/h 

.5 u w/kg 
.36 UJ mglkg 
201 J w/kg 
.38 U w/kg 
9.: i mdkg 

w/kg 
.27 U w/kg 

40 
12 
2 

40 

100; 
2 

1 
1000 

3 
.l 

10080 

: 
1000 

2 
10 
4 
1 



NAS WHITING FItLD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

Lab Sample Number: 22489003 22489004 22495006 22495007 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-23 18-SL-23A 18-SL-24 18-SL-25 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
;;;;er 

Lead 
Magnesium 
Manganese 
;;;c,gyy 

Potassium 
ptm 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

13200 J 
2.9 UJ 

1 UJ 
198 
.09 J 
5.5 
786 UJ 

33.9 
2.3 UJ 
236 J 

12900 
59.6 
455 J 
131 
.25 
6.5 J 

1210 
.49 UJ 
.35 UJ 
226 UJ 
.37 UJ 
4.3 J 
631 J 
.26 u 

40 
12 
2 

40 

: 
1000 

1: 

2: 

100; 

.: 

100: 

: 
1000 

1: 
4 
1 

4970 J 4970 J w/kg w/kg 
3.5 J 3.5 J w/kg w/kg 
1.6 UJ 1.6 UJ mg/kg mg/kg 
188 188 w/kg w/kg 
.08 J .08 J ms/ks w/kg 

55 55 w/kg m&kg 
555 UJ 555 UJ mg/kg mg/kg 

23.4 J 23.4 J w/kg w/kg 
2.9 UJ 2.9 UJ mg/kg mg/kg 

68.6 J 68.6 J mdkg mdkg 
23500 J 23500 J w/b w/b 
63.2 63.2 m/kg m/kg 
267 J 267 J wlkg wlkg 
141 J 141 J w/kg w/kg 
.07 J .07 J w/kg w/kg 
6.7 J 6.7 J w/b w/b 

1060 J 1060 J wlkg wlkg 
.48 U .48 U malka msf ks 
.34 .34 UJ UJ mg/kg mg)kg 
212 212 UJ UJ mg/kg mg/kg 
.36 .36 UJ UJ mg/kg mg/kg 
3.8 3.8 J J w/kg w/kg 
210 210 J J w/kg w/kg 
.26 .26 U U w/kg w/kg 

3790 w/kg 
2.7 U w/kg 
.58 J w/kg 
5.2 J msf kg 
.08 J w/kg 

.6 J w/kg 
211 J w/kg 
3.6 w/kg 
1.9 J md kg 
5.2 J w/b 

2500 w/kg 
19.1 w/kg 
93.2 J w/kg 

134 wf kg 
.06 J msf kg 
2.3 U w/kg 
301 J wlkg 
.45 u w/kg 
.32 UJ mg/kg 
190 J w/kg 
.34 u w/b 
5.4 J w/kg 
.2: i w/kg 

mdkg 

40 
12 
2 

40 
1 
1 

1000 

1; 
5 

20 

100: 
3 

.l 

100: 

: 
1000 

1: 
4 

U= NOT DETECTED J=ESTIMATED VALUE 
tlJ* REPDRTED QUANTITATION LIMIT IS QUALIFIED AS ESTiMATED 
R= RESULT IS REJECTED AND UNUSABLE 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT ND. 10507 

Lab Sample Number: 22495008 22495009 22495010 22495011 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-26 18-SL-27 18-SL-28 18-SL-29 
Collect Date: 13-AUG-92 13-AUG-92 13-AUG-92 13-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INDRGANICS -- REPORT NO. 10507 

Calcium 
Chromium 
Cobalt 
;;yr 

Lead 
Magnesium 
Manganese 

I;'~c'iZF' 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

CYANlDE 
3330 mdkg 

2.8 U w/kg 
.74 J mdkg 

13.4 J w/kg 
.09 J wlkg 
763 U w/kg 
167 J w/kg 
2.6 mdkg 
.36 U wh 
7.2 J w/kg 

1790 &kg 
22.2 v/kg 
83.4 J w/kg 

45 v/kg 
.07 J w/kg 
2.5 J wfkg 
168 J mglkg 
.48 U w/kg 
.34 UJ mg/kg 
156 J v/kg 
.36 U w/b 
4.4 J msf kg 
9.8 J w/kg 
.26 U w/kg 

40 
12 

4: 

: 
1000 

1; 

2; 

100: 

.; 

100: 

: 
1000 

1: 
4 

7100 
4.1 J 

2 
.06 U 
3.3 J 
512 UJ 

23.2 
4.8 UJ 
192 J 

41600 J 
160 
518 J 
309 J 
.D5 U 

11.4 UJ 
2860 

.49 UJ 

.44 UJ 
270 UJ 
.37 UJ 
5.7 J 
326 
.26 U 

.’ 
:. 

. . U= NOf.tiETECTED J=ESTIMATED VALUE 
'. ,. . . . . &I*.. REPORTED QUANTITATION LIMIT IS QUALIFiED AS ESTIMATED ,. . . . . . . . ,... ,. R= RESULT'IS REJECTED AND UNUSABLE . . . 

4590 w/kg 
2.8 U w/kg 
.89 UJ mg/kg 

59.7 mgf kg 
.07 J w/kg 
.61 U msf kg 
181 UJ mg/kg 
7.1 mdkg 
1.1 UJ mg/kg 

25.2 J w/kg 
2590 J w/kg 
61.1 w/kg 

171 J w/kg 
34.1 J w/kg 

.05 u w/kg 
2.4 U w/kg 
462 J w/kg 
.47 u wlkg 
.37 UJ mg/kg 
175 UJ mg/kg 
.36 U w/kg 
5.9 J w/kg 

48.6 UJ mg/kg 
.25 u w/kg 

40 
12 
2 

40 
1 

100; 
120 
5 

20 

100: 

.; 

100: 
1 

100; 
1: 
4 
1 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

Lab Samole Number: 22506004 22506005 22506006 22506007 _~ 
I 

Site 
Locator 

Collect natp. 

WHITING WHITING 
18-SL-33 18-SL-34 
l A-AlI&97 14-AUG-92 

WHITING 
18-SL-35 
14-AUG-92 

WHITING 
18-SL-36 
14-AUG-92 -  I - - - .  -  -  -  -  -  

VALUE OUAL UNITS DL VALUE &AL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

PIP MFTAlc: Ah% I-YYANT#F 
“_. ,.-,,.-- ,,,,” v.....-I- 

Aluminum 
kntimon$ 
Arsenic 
Barium 
Beryllium 

%z~ 
Ch?omium 
Cobalt 
;;Eger 

Lead 
Magnesium 
Manganese 

KUeiy 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

'. 
;,: .'. 

., 

.. II= NOT DETECTED J=EsTIMATED VALUE 
+lJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT IS REJECTED AND UNUSABLE 

.46 U m&kg 

.33 UJ mq/kg : 
192 UJ mg/kg lDO0 
.35 u dkg 

w/kg 
7: :J n&kg 

1; 
4 

.24 U w/kg I 

4350 w/kg 
2.7 U w/kg 
1.4 UJ mg/kg 

46.1 m/kg 
.05 u w/kg 
.61 U mdks 

2oi uJ mqikg w/kg 
1.4 UJ mg/kg 

Zii j w/kg 
w/kg 

44.9 mdkg 
192 J w/kg 

57.2 J w/kg 
.05 u w/kg 

3 UJ mgfkg 
436 J mg/kg 

3790 
2.7 U 
.49 UJ 

24.6 J 
.06 J 

ii; UJ 

.9; UJ 
106 J 

2090 J 
99.5 

127 J 
21.3 J 

.05 u 
2.3 U 
235 J 
.45 u 
.32 U 
174 UJ 
.34 u 
4.2 J 

45.8 UJ 
.24 U 

40 
12 

2 
40 

1 

100: 

1: 

2: 

100: 

.i 

10080 

: 
1000 

2 
10 

4 
1 



.** 1 
NAS WHITING FILLI) -- SITE 18 

SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

Lab Sample Number: 22506008 22507001 22506009 22506010 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-37 18-SL-37A 18-SL-38 
Collect Date: 

18-SL-39 
14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE OUAL UNITS DL VALUE QUAL UNITS DL 

Thal 1 i urn 
Vanadi urn 
Zi ric 
Cyan i de 

4190 
2.7 U 
.B8 UJ 
8.2 J 
.08 J 
,a4 J 
109 UJ 
4.5 
.95 UJ 
4.3 UJ 

2110 J 
42.8 

119 J 
15.7 J 

.05 u 
2.3 U 
129 u 
.45 u 
.32 U 
137 UJ 
.34 UJ 

15.66 ;lIJ 
.23 U 

40 
12 

4: 

: 
1000 

1; 

2: 

100: 

.f 

100: 
1 

100: 

1: 
4 
1 

3600 
2.7 U 
.67 J 
7.2 J 
.05 u 

:if: J 
3.8 
.55 J 

1% 
43.1 
69.4 J 
13.8 

.02 u 
2.3 U 
129 u 
.45 u 
.32 U 
185 J 
.34 u 
5.2 J 

19 J 
.24 U 

4840 w/kg 
2.7 U w/kg 

1 UJ mq/kq 
5.6 J w/kg 
.06 J w/kg 
.59 u w/kg 
102 UJ 4.4 w{$ 

.63 UJ mq/kq 
2.3 UJ mq/kq 

2690 J mdkg 
7.1 UJ mq/kq 

75.9 J mdkg 
58.8 J w/kg 

.05 u w/kg 
2.3 U w/kg 
130 u w/kg 
.45 u w/kg 
.32 U mdb 
140 UJ mq/kq 

*31: JuJ mq’kq w/kg 
7.6 UJ mq/kq 
.24 U w/b 

40 
12 

4: 

: 
1000 

1: 

2; 

100: 

.i 

100: 

: 
1000 

1: 
4 
1 

QUALIFIED AS ESTIMATED 



SURFACE SOIL -- INGRGANICS -- REPORT NO. 10507 

Lab Sample Number: 22506011 22507002 22507007 22507008 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-40 18-SL-41 18-SL-42 18-SL-43 
Collect Date: 14-AUG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE OUAL UNITS DL 

CLP METALS AND 
Aluminum 
Antimony 
Arsenic 
Barium 
Bet-y11 f m 
Cadmium 
Calcium 
Chromium 
Cobalt 
;;;rr 

CYANIDE 

Lead 
Magnesi urn 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

6050 
2.8 U 
1.3 UJ 
5.9 J 
.07 J 
.62 U 
121 UJ 
5.4 
.92 UJ 
3.4 UJ 

3880 J 
4.6 UJ 

83.2 J 
67.8 J 

.05 u 
2.4 U 
136 U 
.47 u 
.34 u 
156 UJ 
.36 U 
9.5 J 
7.3 UJ 
.56 U 

w/kg 
mdkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg w/kg 
wlkg 
wlht 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
msf kg 
dkg 
w/kg 
mslks 
w/kg 

40 
12 

4; 
1 

100; 
2 

10 
5 

20 

100: 

.: 
8 

1000 

: 
1000 

2 
10 

! 

4740 mglkg 
2.7 U v/kg 
.75 J w/kg 
6.4 J mglkg 
.05 u w/kg 
.61 U mglkg 
245 J w/kg 
5.9 w/kg 
.53 J w/kg 
5.6 mdkg 

2840 mglkg 
6.7 mglkg 
140 J w/kg 
132 mglkg 
.02 u v/kg 
2.4 u w/kg 
145 J w/kg 
.46 U w/kg 
.33 u w/kg 
171 J w/kg 
.35 u mdkg 
7.4 J w/kg 

14.9 J v/kg 
.25 u w/kg 

3880 
2.1 u 
.49 J 
5.7 J 
.05 u 
.95 J 

79.3 J 
5.2 
.62 J 

2E 

7y.i J 
58:6 

.Ol u 
3.3 J 
130 u 
.45 u 
.32 U 
170 J 
.53 J 
5.6 J 

20.1 J 
.24 U 

w/kg 
w/b 
w/kg 
msf kg 
w/kg 
mslks 
w/kg 
w/kg 
w/kg 
elks 
mdkg 
w/kg 
w/kg 
w/kg 
v/kg 
mdkg 
w/h 
mdkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

40 
12 

4; 

: 
1000 

2 
10 

250 
1 

1000 
3 

.l 

100: 

: 
1000 

2 
10 
4 
1 



NAS WHITING FIELD -- SITE 18 
SURFACE SOIL -- INORGANICS -- REPORT NO. 10507 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 

'Arsenic 
Barium 
Beryl 14 ml 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
It-on 

Lead 
Magnesium 
Manganese 

~p~~~iy 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 

xtdi um 
Cyanide 

Lab Sample Number: 22507009 22507010 22507011 22507012 
Site WHITING WHITING WHITING WHITING 

Locator 18-SL-44 18-SL-45 18-SL-46 18-SL-47 
Collect Date: 14-AIJG-92 14-AUG-92 14-AUG-92 14-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

3680 
2.7 U 
.36 J 

10.3 J 
.08 J 
.59 u 

98.3 J 
3.1 

4.: JJ 
2350 

8:*: J 
2917 

.02 u 
2.7 J 
130 u 
.45 u 
.32 u 
227 J 
.34 u 
5.2 J 
5.7 J 
.24 U 

w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
mdkg 
w/kg 
w/kg 
wf kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
w/kg 
w/kg 
mglkg 
w/kg 
w/kg 
m/kg 

3600 
2.7 U 
.32 J 

25.4 J 
.07 J 

ii: J 
6.1 
.74 J 

13.5 
2050 
22.6 

110 J 
92.5 

.Ol u 
2.3 U 
138 J 
.46 U 
.33 u 
260 J 
.35 u 
5.3 J 

21.9 J 
.24 U 

w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
v/kg 
w/kg 
m&g 
w/kg 
w/b 
mdkg 
w/kg 
w/kg 
wfkg 
w/b 
msf kg 
w/kg 
w/kg 
w/kg 
msf kg 
w/kg 
w/kg 
&kg 
w/kg 

4200 
2.7 U 
.31 J 
5.3 J 
.08 J 
.69 J 
124 J 
2.9 J 
.62 J 

2;;: 
6.6 

83.2 J 
67.3 

.Ol u 
3.1 J 
130 u 
.45 u 
.32 U 
175 J 
.34 u 
5.5 J 
9.3 J 
.24 U 

40 
12 

4: 
1 

100; 
2 

10 

2: 
1 

1000 

.f 

100: 

: 
1000 

1: 
4 
1 



APPENDIX D 

HUMAN HEALTH RISK DATA 



r Table D-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Screening 
Chemical 

Concentration’ 

Volatile Organic Compounds &g/kg) 

Acetone 780,000 

2-Butanone 4,700,000 

Carbon disulfide 780,000 

Ethylbenzene 780,000 

Methylene chloride 85,000 

Toluene 1,600,OOO 

Xylenes (total) 16,000,OOO 

Semivolatile Organic Compounds @g/kg) 

Benzo(a)anthracene 870 

Benzo(a)pyrene 87 

bis(Z-Chloroethoxy)methane NSC 

bis(2-Ethylhexyl)phthalate 46,000 

Chrysene 87,000 

Fluoranthene 310,000 

Fluorene 310,000 

2-Methylnaphthalene 160,000 

Naphthalene 160,000 

Phenanthrene ‘230,000 

Pyrene 230,000 

Inorqanic Analytes (mglkg) 

Aluminum 7,800 

Antimony 3.1 

Arsenic 6o.43 

Barium 550 

Beryllium 0.16 

Cadmium 3.9 

Calcium ‘1 ,COO,OOO 

Chromium 23 

Cobalt 470 

Copper 310 

Iron 2,300 

Lead 9400 

Magnesium ‘460,468 

Manganese 160 

Mercury 2.3 

See notes at end of table. 

Florida Soil 
Cleanup Target 

Level2 

770,000 

4,800,OOO 

200,000 

240,000 

16,000 

300,000 

290,000 

1,400 

100 

170,000 

75,000 

140,000 

2,800,OOO 

2,100,000 

1,500,000 

1600,000 

1,900,000 

2,200,ooo 

72,000 

26 

0.8 

105 

120 

75 

NSC 

829o 

4,700 

105 

23,000 

500 

NSC 

1.600 

3.7 

Florida Soil 
Cleanup Target 
Level Based on 

Leaching 

2,800 

22,000 

5,600 

400 

20 

400 

300 

2,900 

7,800 

30 

27,000 

80,000 

550,000 

87,000 

6,400 

1,000 

120,000 

570,000 

NSC 

‘O5 

‘O29 

“1,600 

“63 

10 8 

NSC 

“38 

NSC 

NSC 

NSC 

NSC 

NSC 

NSC 

‘O2.1 

Selected 
Screening 

Concentration3 

770,000 

4,700,000 

200,000 

240,000 

16,600 

300,600 

290,000 

670 

87 

170,000 

46,000 

87,000 

310,000 

310,000 

160,000 

160,000 

230,000 

230,000 

7,800 

3.1 

0.43 

105 

0.16 

3.9 

1 ,cioo,ooo 

23 

470 

105 

2,300 

400 

460.468 

160 

2.3 

WHF-S18.RI 

PMW.Ol.99 D-l 



Table D-l (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, florida 

Chemical 
Risk-Based Screening 

Concentration’ 

Rorida Soil 
Cleanup Target 

Level2 

Florida Soil 
Cleanup Target 
Level Based on 

Leaching 

Selected 
Screening 

Concentration3 

Inorganic Analvtes (mglkgj (Continued) 

Nickel 160 105 ‘O130 105 

Potassium ‘1 ,ooo,ooo NSC NSC 1 ,ooo,ooo 

Silver 39 390 ‘O34 39 

Sodium ‘1 ,ooo,ooo NSC NSC 1 ,oOO,ooo 

Thallium 0.55 NSC NSC 0.55 

Vanadium 55 15 “6,000 15 

Zinc 2,300 23,000 ‘012,000 2,300 

Other &g/kg, 

TRPH NSC 350,000 340,000 350,000 

’ For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency (USEPA) Region Ill Risk-Based 
Concentration (RBC) Table for residential soil (October 1998) has been used, unless otherwise noted. Screening values are 
based on a cancer risk of 1 x 10e6 or a hazard quotient of 1.0. Noncarcinogenic RBCs have been adjusted to reflect a target 
hazard quotient of 0.1. 
* Florida Department of Environmental Protection (FDEP) Brownfields Cleanup Criteria Rule, July 6, 1998. Cleanup goals 
are based on a target cancer risk of 1 x 10e6 or a target hazard quotient of 1. 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the 
Florida cleanup target level. Only when an analyte was selected as a human health chemical of potential concern (HHCPC) 
in groundwater, then used the Florida soil cleanup target level based on Leaching. (There were no HHCPCs selected in 
groundwater; therefore, the Florida cleanup target level based on Leaching was not selected as a screening criterion at Site 
18.) 
4 RBC value for naphthalene is used as a surrogate. 
5 RBC value for pyrene is used as a surrogate. 
6 RBC value is based on arsenic as a carcinogen. 
’ Essential nutrient screening value (see General Information Report). 
* RBC and Florida cleanup goal values are based on chromium VI. 
’ RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 
” Values from the USEPA Soil Screening Guidance (1996). These values were derived assuming soil pH of 6.8. These 
leachability values are dependent upon both the metal concentration in soil and soil characteristics. Thus, if site-specific soil 
characteristics are different than the defaults, these leachability values may not apply. 

Notes: m/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NSC = no screening criteria available. 
TRPH = total recoverable petroleum hydrocarbons. 

WHF-Sl JARI 

PMW.Ol.99 D-2 



Table D-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Screening 
Analyte 

Concentration’ 

Volatile Organic Compounds Qfglkg) 

Acetone 20,000,006 

2-Butanone 120,000,000 

4-MethylZ-pentanone 16,000,OOO 

Xylenes (total) 410,000,000 

Semivolatile Organic Compounds @g/kg) 

Dibenzofuran 820,000 

Dimethylphthalate 2,000,000,000 

Fluorene 8,200,OOO 

2-Methylnaphthalene 4,100,000 

4-Methylphenol 1 ,ooo,ooo 

Naphthalene 4,100,000 

Phenanthrene s6,100,000 

Phenol 120,000,000 

Pesticides and PCBs bglkg) 

4,4’-DDD 24,000 

Inorganic Analytes (mglkg) 

Aluminum 200,000 

Arsenic ‘3.8 

Barium 14,000 

Beryllium 410 

Calcium ‘1 ,ooo,ooo 

Chromium 610 

Cobalt 12,000 

Copper 8,200 

Cyanide 4,100 

Iron 61,000 

Lead =400 

Magnesium 7460,468 

Manganese 4,100 

Mercury 61 

Nickel 4,100 

Potassium ‘1 ,ooo,ooo 

Selenium 1,000 
Sodium 1 ,ooo,ooo 

Vanadium ‘1,400 

Zinc 61,000 

See notes at end of table. 

Florida Soil Florida Soil Cleanup 
Cleanup Target Target Level 

Level* Based on Leaching’ 

5,500,OOo 2,800 

35,000,000 22,000 

3,700,ooo 1,100 

290,000 300 

4,400,oOO 10,000 

1,600,OOO 410,000 

24,000,OOO 87,000 

15,000,000 6,400 

2400,000 30 

8,600,000 1,000 

29,000,000 120,000 

390,000,000 50 

17,000 200 

1 ,ooo,ooo NSC 

3.7 ‘O29 

87,000 “1,600 

700 “63 

NSC NSC 

8430 “38 

110.000 NSC 

12.000 NSC 

5.000 ‘040 

490.000 NSC 

920 NSC 

NSC NSC 

20.000 NSC 

28 ‘O2.1 

28.000 ‘930 

NSC NSC 

10,000 10 5 

NSC NSC 

7,700 “6,000 

560,000 ‘0120.000 

Selected Screening 
Concentration3 

5,500,oOO 

35,000,000 

3,700,000 

290,000 

820,000 

1,60C),OOO 

8,200,OOO 

4,100,000 

1 ,ooo,ooo 

4,100,000 

6,100,OOO 

120,000,000 

1’7,000 

200,000 

3.7 

14,000 

410 

1 .ooo,ooo 

430 

12,000 

8,200 

4,100 

Cl,000 
400 

460,468 

4,100 

28 

4,100 

1 ,ooo,ooo 

1,000 

1,000,000 

1,400 

61,000 

WHF-S18.RI 

PMw.Ol.99 D-3 



Table D-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

- 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Risk-Based Screening 

Concentration’ 

Florida Soil Florida Soil Cleanup 
Cleanup Target Target Level 

Level’ Based on Leaching’ 

Selected Screening 
Concentration3 

I m @g/kg) 

TRPH NSC 2.500.000 940,000 I 2,500,OOO I 

’ For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency (USEPA) Region Ill Risk-Based 
Concentration (RBC) Table for industrial soil (October 1998) has been used, unless otherwise noted. Screening values are 
based on a cancer risk of 1 x 10.’ or a hazard quotient of 1.0. Noncarcinogenic RBCs have been adjusted to reflect a target 
hazard quotient of 0.1. 
’ Florida Department of Environmenial Protection (FDEP) Brownfields Cleanup Criteria Rule, July 6, 1998. Cleanup goals are 
based on a target cancer risk of 1 x 10e6 or a target hazard quotient of 1. 
’ The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
cleanup target level. Only when an analyte was selected as a human health chemical of potential concern (HHCPC) in 
groundwater, then used the Florida soil cleanup target level based on Leaching. (There were no HHCPCs selected in 
groundwater; therefore, the Florida cleanup target level based on Leaching was not selected as a screening criterion at Site 18.) 
4 RBC value for naphthalene is used as a surrogate. 
’ RBC value for pyrene is used as a surrogate. 
’ RBC value is based on arsenic as a carcinogen. 
’ Essential nutrient screening value (see General Information Report). 
* RBC and Florida cleanup goal values are based on chromium VI. 
’ RBC is not available for lead: value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund 
Sites (OSWER Directive 9355.4-12). 
” Values from the USEPA Soil Screening Guidance (1996). These values were derived assuming soil pH of 6.8. These 
leachability values are dependent upon both the metal concentration in soil and soil characteristics. Thus, if site-specific soil 
characteristics are different than the defaults, these leachability values may not apply. 

Notes: ,ug/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyidichloroethane. 
NSC = no screening criteria available. 
TRPH = total recoverable petroleum hydrocarbons. 

WHF-S18.RI 

PMw.Ol.99 D-4 



Table D-3 
Screening Concentrations for Groundwater 

for Selection of Chemicals of Potential Concern 

- 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida - 

Risk-Based Florida Groundwater 
Chemical Screening Federal MCL’ Cleanup Target 

Selected Screening 

Concentration’ Levels” 
Concentration4 

iemivolatile Organic Compounds (IrglL) 

ris(2-Ethylhexyl)phthalate 4.8 6 6 4.8 

norganic Analvtes lpg11) 

Uuminum 3,700 (50-200) (200) 50 

3arium 260 2,000 2,000 260 

>admium 1.8 5 5 1.8 

>alcium 51 ,055,398 NSC NSC 1,055,398 

zhromium 11 100 YOO 11 

zobalt 220 NSC 420 220 

>opper 150 ‘1,300/(1,000) (1,000) 150 

ron 1,100 (300) (300) 300 

-cad NSC Y5 15 15 

vlagnesium ? 18,807 NSC NSC 118,807 

ijlanganese 73 (50) (50) 50 

vlercury 1.1 2 2 1.1 

Nickel 73 100 100 73 

=otassium ‘297,016 NSC NSC 297,016 

Silver 18 lb0 100 18 

Sodium ‘396,022 NSC 160,000 160,000 

vanadium 26 NSC WI 26 

Zinc 1,100 (5,000) (5,000) 1,100 - 
’ For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency (USEPA) Region Ill 
Risk-Based Concentration (RBC) Table for tap water (October 1998) has been used. Screening values are based 
on a cancer risk of 1 x 1u6 and a hazard quotient of 1. Per USEPA Region IV Guidance (USEPA, 1995). the 
noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
’ Federal maximum contaminant levels (MCLs) are taken from USEPA Drinking Water Regulations and Health 
Advisories from October 1996. Primary MCLs have no marks, Secondary MCLs are indicated by parentheses ( ), 
and Federal maximum contaminant level goals (MCLGs) are indicated by brackets [ 1. The lowest of these 
nonzero values is presented. 
3 Florida Department of Environmental Protection Groundwater Cleanup Target Levels from July 1998. Primary 
Standards have no marks, Secondary Standards are indicated by parentheses ( ), and other criteria (i.e., 
carcinogen, organoleptic, or a systemic toxicant) are indicated by brackets [ 1. 
’ The selected screening concentration for the human health risk assessment is the lowest value of the RBC, 
Federal MCL value, and Florida Target Level values. 
’ Essential nutrient screening value (see General Information Report). 
6 RBC value is based on Chromium VI isomer as a conservative screen. 
’ Treatment technology action level for copper in drinking water distribution system (USEPA Drinking Water 
Standards and Health Advisories May 1996). 
* Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health 
Advisories, May 1996). 

Notes: pg/P = micrograms per liter. 
NSC = not presented in available guidance. 
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HUMAN HEALTH TOXICITY PROFILES 



Arsenic. Arsenic has been used in pesticide formulations and has industrial uses 
in tanneries, as well as the glass and wine making industries. Toxicity depends 
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 
gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 
convulsions, and a severe drop in blood pressure. Subchronic effects include 
hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 
A, human carcinogen, based on increased incidence of lung cancer in occupational 
studies. 

Arsenic has two stable forms in solution in groundwater, arsenate (As"+) and 
arsenite (As3+). In groundwater with pH ranging from 3 to 7, the monovalent 
arsenate anion H2As0,- is the dominant form. Upon entering surface water, via 
groundwater discharge, arsenic may partition to sediment from solutionby hydrous 
iron oxide adsorption and/or coprecipitation (or a combination of both) with 
sulfides in the sediment. The Eh and pH conditions of the surface water and 
sediment govern the effectiveness of these mechanisms (adsorption and coprecip- 
itation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up either in sediment (in stream beds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for Arsenic"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1992. 

Cadmium. Cadmium is a naturally occurring element used in metal alloys, 
electroplating, process engraving, photoelectric cells, and in nickel-cadmium 
electrical storage batteries. Cadmium enters the environment primarily through 
industrial effluents and landfill leaching. 

Acute toxic effects may include the death of animals, birds, or fish, and death 
or low growth rate in plants. Acute effects are seen in two to four days after 
animals or plants come in contact with a toxic chemical substance. 

In fresh waters, cadmium toxicity is influenced by water hardness -- the harder 
the water, the lower the toxicity. Cadmium has high acute toxicity to aquatic 
life. No data are available on the short-term effects of cadmium on plants, 
birds, or land animals. 

Chronic toxic effects may include shortened lifespan, reproductive problems, 
lower fertility, and changes in appearance or behavior. Chronic effects can be 
seen long after first exposure(s) to a toxic chemical. 

Cadmium has high chronic toxicity to aquatic life. No data are available on the 
long-term effects of cadmium to plants, birds, or land animals. 
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Cadmium is slightly soluble in water. Concentration of less than 1 milligram -- 
will mix with a liter of water. 

Cadmium is highly persistent in water, with a half-life of greater than 200 days. 
The half-life of a pollutant is the amount of time it takes for one-half of the 
chemical to be degraded. 

Some substances increase in concentration, or bioaccumulate, in living organisms 
as they breathe contaminated air, drink contaminated water, or eat contaminated 
food. These chemicals can become concentrated in the tissue and internal organs 
of animals and humans. 

The concentration of cadmium found in fish tissues is expected to be much higher 
than the average concentration of cadmium in the water from which the fish was 
taken. 

Support Document: 
AQUIRE Database, ERL-Duluth, USEPA. 

Copper. Copper is a commonly-occurring element in our natural water. At low 
concentrations, it is an essential element for both plants and animals. At 
slightly higher concentrations it is toxic to aquatic life. The toxicity of 
copper and its compounds to aquatic life varies with the physical and chemical 
conditions of the water. Factors such as water hardness, alkalinity, and pH 
influence copper toxicity. 

Acute toxic effects may include the death of animals, birds, or fish, and death 
or low growth rate in plants. Acute effects are seen in two to four days after 
animals or plants come in contact with a toxic chemical substance. 

Copper and its compounds have high acute toxicity to aquatic life. No data are 
available on the short-term effects of copper to plants, birds, or land animals. 

Chronic toxic effects may include shortened lifespan, reproductive problems, 
lower fertility, and changes in appearance or behavior. Chronic effects can be 
seen long after first exposure(s) to a toxic chemical. 

Copper and its compounds have high chronic toxicity to aquatic life. No data are 
available on the long-term effects of cadmium to plants, birds, or land animals. 

Copper and its salts are highly soluble in water. Concentration of 1,000 
milligram and more will mix with a liter of water. 

Copper is highly persistent in water, with a half-life of greater than 200 days. 
The half-life of a pollutant is the amount of time it takes for one-half of the 
chemical to be degraded. 

Some substances increase in concentration, or bioaccumulate, in living organisms 
as they breathe contaminated air, drink contaminated water, or eat contaminated 
food. These chemicals can become concentrated in the tissue and internal organs 
of animals and humans. __^- 
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/“” The concentration of copper found in fish tissues is expected to be considerably 
higher than the average concentration of copper in the water from which the fish 
was taken. 

Support Document: 
AQUIRE Database, ERL-Duluth, USEPA. 

Chromium. Chromium is present in minerals predominantly as Cr3+. Dissolved 
chromium may be present as trivalent cations or as anions in which the oxidation 
state is Cr6+ (hexavalent). Six different ionic forms of chromium are considered 
to be stable in aqueous systems. The reduced forms are Cr3+, CrOH2+, CrOH2+, 
Cr(OH)2+, and Cr(OH)4-. Anionic forms present under oxidizing conditions include 
dichromate Cr,O,'- and chromate CrO,'-. The dissolved forms that predominate in 
reduced systems between pH 5 and pH 9 probably are CrOH2+ and Cr(OH),+. 
Concentrations of chromium in natural waters that have not been affected by waste 
disposal are commonly less than 10 pg/R (Hem, 1992). 

Chromium has been used in plating for corrosion resistance and decorative 
purposes, in the manufacture of alloys, and in printing, dying, and photography. 
The toxicity of chromium depends upon its valence state. Hexavalent chromium is 
more toxic than trivalent chromium. The effects of inhalation exposure to 
hexavalent chromium include ulcers of the upper respiratory tract, nasal 
inflammation, perforation of the nasal septa and lung cancer. Most trivalent 
chromium compounds are inactive in short-term genotoxicity assays. Trivalent 
chromium compounds have not been found to be carcinogenic by any route of 
exposure. There is epidemiological evidence of an association between 
hexavalent chromium inhalation exposure and lung cancer. The USEPA has 
classified hexavalent chromium as an Class A, human carcinogen, by the inhalation 
route. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Iron -. Iron is the second most abundant element in the environment, though 
dissolved concentrations present in groundwater are generally low. The chemical 
behavior of iron and its solubility depend upon the oxidation intensity and pH 
of the environmental system in which it is found. Iron exists in two valence 
states, Fe'+ and Fe3+, with the Fe" or ferrous form the most common form of iron 
found in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fluvic and humic acids. 
Aerated or flowing water with a pH in the range of 6.5 to 8.5 should contain 
little dissolved iron. 

,f--- 
Iron is a metal which is required for a variety of physiological functions such 
as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase- 
mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
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absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions, absorbed dietary iron is 
complexed to hemoglobin and transported to the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15%) except during periods of increased iron need when 
absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental 
ingestion of iron-containing preparations by children. Shortly after ingestion, 
the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later 
signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, 
coma, and death. Chronic iron overload manifests as disturbances in liver 
function, diabetes mellitus, and endocrine and cardiovascular effects. 
Inhalation of iron containing dust or fumes in occupational settings may result 
in deposition of iron particles in the lungs leading to interstitial fibrosis. 
Autopsies of hematite miners noted an increase in lung cancer. However, the 
etiology of the lung cancer may be related to factors other than iron exposure 
such as cigarette, silica or PAH exposures. 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. 
Pathol. 31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: 
The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. Amdur and 
J. Doull. Macmillan Publishing Co. N.Y. 

Manganese. Manganese is a naturally occurring substance found in many types of 
rocks, soil, lakes, streams, and food. It does not generally occur in the 
environment as the pure metal, rather, it is found combined with other chemicals 
such as sulfur, oxygen, and chlorine. Manganese is mixed with iron to make 
various types of steel. Manganese is a component of some ceramics, pesticides, 
fertilizers, and in nutritional supplements. In small doses manganese is 
beneficial to human health. Manganese miners and steel workers exposed to 
elevated concentrations of manganese have evidenced mental and emotional 
disturbances, and slow and clumsy body movements. Target organs of manganese are 
the lung and CNS. When inhaled, manganese dust can also cause lung irritation. 
EPA has classified manganese as a Class D, not classifiable as to human 
carcinogenicity. 

Elemental manganese and inorganic manganese compounds have negligible vapor 
pressures, but exist in air as suspended particulate matter derived from 
industrial emissions or the erosion of soils. Manganese is often transported in 
rivers as suspended sediment. The metal may exist in any of four oxidation 
states (2+, 3+, 4+, or 7+). Mn+2 is the most common form found in water with a 
pH between 4 and 7, but manganese may oxidize at a pH greater than 8. The 
transportation of manganese in water is controlled by the solubility of the 
specific chemical form present and the characteristics of available anions 
(ATSDR, 1991b). 

-. 
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References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Manganese"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1991. 

TRPH -* A toxicity profile was not available for TRPH; therefore, 
for jet propellant (JP)-4 and JP-7 have been substituted. 

propellant-7) JP-4 and JP-7. Jet fuels JP-4 and JP-7 (jet propellant-4 and jet 
are flammable, colorless to straw-colored liquid mixtures that come from crude 
petroleum. They smell like kerosene. Jet fuels are blends of other chemicals 
made according to U.S. Air Force standards for use as aircraft fuels. 

exposure data 

Exposure to JP-4 occurs primarily in workers who manufacture, transport, or use 
jet fuels. Exposure to JP-4 is most likely to occur through skin contact or 
breathing contaminated air. You may be exposed to JP-4 by breathing some of the 
chemicals that evaporate from a spill or leak site. You may also be exposed 
through drinking or swimming in water that has been contaminated with JP-4, or 
from touching soil contaminated from a spill or leak. There is no information 
about how individuals may be exposed to JP-7, but it is reasonable to assume that 
you could be exposed in the same ways as for JP-4. 

Animal testing is sometimes necessary to find out how toxic substances might harm 
people or to treat those who have been exposed. Laws today protect the welfare 
of research animals and scientists must follow strict guidelines. 

Little information is available about the health effects that may be caused by 
JP-4 and JP-7. Inhaling large amounts of JP-4 vapor may cause painful breathing 
and a feeling of suffocation, as well as headache, dizziness, nausea, depression, 
anxiety, memory loss, and irritability. 

Animal studies have shown that inhaling extremely large amounts of JP-4 or JP-7 
vapor does not cause death. However, animals breathing high levels of JP-4 vapor 
for short periods exhibited poor coordination and convulsions. A depressed 
activity level has been seen in animals breathing low levels of JP-4 vapor. 
Other effects seen in animals breathing JP-4 or JP-7 vapor have been skin and eye 
irritation, changes in liver cells, and decreased numbers of white blood cells. 

It is not known whether JP-4 or JP-7 can cause birth defects or if they affect 
reproduction in people. 

The International Agency for Research on Cancer (IARC) has stated there is not 
enough information to determine how likely JP-4 and JP-7 are to cause cancer in 
humans. 

Studies with mice and rats have suggested that skin contact with JP-4 may cause 
skin cancer, although this is not certain. There is also no clear evidence that 
breathing, eating, or drinking JP-4 or JP-7 causes cancer in animals. 

The Occupational Safety and Health Administration (OSHA) has set an exposure 
limit of 500 parts of petroleum distillates per million parts of air (500 ppm) 
for an 8-hour workday, 40-hour workweek. 
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The Air Force Office of Safety and Health (AFOSH) has set an exposure limit of 
400 ppm petroleum distillates for an 8-hour workday, 40-hour workweek. 

The National Institute for Occupational Safety andHealth (NIOSH) recommends that 
average workplace air levels not exceed 350 milligrams of petroleum distillates 
per cubic meter of air (350 mg/m3) for a 40-hour workweek. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR). 1995. "Toxicological 
Profile for Jet Fuels JP-4 and JP-7." U.S. Department of Health and Human 
Services, Public Health Service. Atlanta, Georgia, 
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IRIS Human Oral-drinking water 

Table D-4 
Oral Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 
Weight of 
Evidence 

Oral Slope 
Factor 

hg/Wdw) t-1 1 

Source Test Species Exposure Route Tumor Type 
Study 

Source 

Semivolatile Organic Compounds 

TRPH D NE 

Inorganic Analvtes 

Arsenic A 15e+OO 

Cadmium D NE 

Chromium cl NE 

Copper D NE 

Iron D NE 

Manganese D NE 

Weight of Evidence (route-specific): 
A = Human carcinogen 
D = Not classifiable as to human carcinogenicity 

Skin IRIS 

Notes: mg/kg/day = milligrams per kilogram per 24 hour period. 
TRPH = total recoverable petroleum hydrocarbons. 
NE = not evaluated. 
IRIS = Integrated Risk Information System on-line database search, current as of November 1997. 



Table D-5 
Inhalation Dose-Response Data for Carcinogenic Effects 

Remedial investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Weight of 
Inhalation Slope Inhalation Unit 

Chemical 
Evidence 

Factor Source Risk Source Test Species Exposure Route Tumor Type Study Source 

O-WWdvH-1) h/m”)61) 

Semivolatile Organic Compounds 

TRPH’ D NE NE 

lnoraanic Analvtes 

Arsenic A 15 IRIS 4.3e-03 IRIS Human Inhalation Lung IRIS 

Cadmium Bl 6.3 1.8e-03 IRIS Human Inhalation Lung IRIS 

Chromium A 4.letOl HEAST* 1 .ze-02 IRIS* Human Inhalation Lung IRIS 

Copper D NE NE 

iron D NE NE 

Manganese D NE NE 

’ Toxicity value for pyrene was used as a surrogate. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
D = Not classifiable as to human carcinogenicity 

Notes: mg/kg/day = milligrams per kilogram per day. 
m/m” = micrograms per cubic meter. 
TRPH = total recoverable petroleum hydrocarbons. 
NE = not evaluated. 
IRIS = Integrated Risk Information System, on-line database search, current as of November 1997. 
HEAST = Health Effects Assessment Summary Tables, current as of July 1997. 
* = toxicity values for chromium are based on chromium VI. 

i 



Table D-6 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Compound Weight of Evidence 
Oral Slope Factor Oral Absorption 

Reference 
Dermal Slope Factor 

bxWwJw)-(1) Efficiency OWwW-(1) 

Semivolatile Organic Compounds 

TRPH’ D NE 

Inorganic Analvtes 

Arsenic A 1.5e+OO 

Cadmium D NE 

Chromium D NE 

Ccwer D NE 

Iron D NE 

Manganese D NE 

’ Toxicity values for pyrene were used as a surrogate. 

98% Vahter, 1983 

NE 

1.5e+OO 

NE 

NE 

NE 

NE 

NE 

Weight of Evidence (route-specific): 
A = Human carcinogen 
D = Not classifiable as to human carcinogenicity 

Reference: Vahter, M. 1983. “Metabolism of Arsenic.” In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. 
NY: Elsevier. pp. 171-198. 

Notes: For documentation concerning oral slope factors, refer to Table D-4. 

mg/kg-day = milligrams per kilogram per day. 
TRPH = total recoverable petroleum hydrocarbons. 
NE = not evaluated. 
% = percent. 
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Table D-7 
Oral Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical Study Type 
Confidence Test Uncertainty Study 

Oral RfD Level 
Critical Effect 

Animal Factor Source 
(mg/kg-day) ‘Ource (m$?gRfdty) ‘Ource 

Semivolatile Organic Compounds 

TRPH’ 3.0e-02 IRIS 3.0e-01 HEAST Oral-gavag Low Renal tubular Mouse 3000 H,A,- IRIS 
pathology SD 

Inorganic Analvtes 

Arsenic 3.06-04 IRIS 3.0e-04 HEAST Oral-drinking Medium Hyperpigmentation, Human 3 D IRIS 
water keratosis 

Cadmium 
Food 1 .Oe-03 IRIS ND Oral-diet High Proteinuria Human 10 H IRIS 
Drinking 5.0e-04 IRIS ND Oral-drinking High Proteinuria Human 10 H IRIS 
water water 

Chromium 5.0e-03 IRIS’ 2.0e-02 HEAST’ Oral-drinking Low No effects observed Rat 500 H,A,S IRIS 
water 

3 3 
Copper ND ND 

d 
Iron 3.0e-01 ND 

Manganese 
Food 1.4e-01 IRIS 1.4e-01 HEAST Oral-diet NA CNS effects Human 1 IRIS 
All other 4.7e-02 IRIS ND Oral-diet NA CNS effects Human 3 M IRIS 
media 

See notes at end of table. 



Table D-7 (Continued) 
Oral Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

’ Toxicity value for pyrene was used as a surrogate. 
2 The toxicity values for chromium are based on chromium VI. 
’ A drinking water standard for copper of 1.3 milligrams per liter exists. Inadequate toxicity information is available to calculate an WD. 
’ This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

Uncertainty factors: 
H = Variation in human sensitivity D = Inadequate data 
A = Animal to human extrapolation M = Modifying factor 
S = Extrapolation from subchronic to chronic no observable adverse effect level 

Notes: RD = reference dose. 
mg/kg-day = milligrams per kilogram per day. 
TRPH = total recoverable petroleum hydrocarbon. 
IRIS = Integrated Risk Information System, on-line database search, current as of November 1997. 
HEAST = Health Effects Assessment Summary Tables, current as of July 1997. 
ND = do data. 
NA = no applicable. 
CNS = central nervous system. 



Table D-8 
Inhalation Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical 

(WY% 
Source 

bg”% 

Critical Effect Test Animal 
Uncertainty Study 

Source 
Study Type Confidence Level Factor Source 

Semivolatile Organic Compounds 

TRPH’ ND ND 

Inorganic Analytes 

Arsenic ND ND 

Cadmium ND ND 

Chromium ND ND 

Copper ND ND 

Iron ND ND 

Manganese 5.0e-02 IRIS ND Inhalation Medium Impaired neuro- Human 1,000 H,L,D IRIS 
behavioral function 

’ Toxicity values for pyrene were used as a surrogate. 

Uncertainty factors: 
H = Variation in human sensitivity 
L = Extrapolation from lowest observed adverse effect level to no observable adverse effect level 
D = Inadequate data 

Notes: WC = reference concentration. 
m/m3 = micrograms per cubic meter. 
TRPH = total recoverable petroleum hydrocarbon, 
ND = no data. 
IRIS = Integrated Risk Information System, on-line database search, current as of November 1997. 



Table D-9 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 18, Crash Crew Training Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 
Chronic Oral RfD 

b-dkg-day) 

Oral Absorption 
Dermal Chronic Dermal Subchronic RfD Subchronic Oral 

Reference 
RD bw/kg-day) 

Efficiency 
(Percent) MD bWbW O’w/kg-day) 

Semivolatile Organic Compounds 
2 

TRPH’ 3.0e-02 3.0e-01 91 2.7e-02 2.7e-01 

Inorganic Analvtes 

Arsenic 3.0e-04 3.0e-04 98 Vahter, 1983 2.9e-04 2.96-04 

Cadmium 1 .Oe-03 ND 1 Mclellan et al., 1978 1 .Oe-05 ND 

Chromium 5.0e-03 2.0e-02 11 Ogawa, 1976 5.5e-04 2.2e-03 

Copper ND ND ND ND 

Iron 3.0e-01 ND 2 Goyer, 1991 6.0e-03 ND 

Manganese 4.7e-02 ND 4 ATSDR, 1991b 1.9e-03 ND 

’ Toxicity values for pyrene were used as a surrogate. 
2 The oral absorption efficiency of all polynuclear aromatic hydrocarbons is assumed to be identical to that of benzo(a)pyrene, based on structural 
analogy. 

References: 
ATSDR. 1991 b. “Toxicological Profile for Manganese.” Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
Goyer, R.A. 1991. “Toxic Effects of Metals,” In: Cassarett and Doull’s Toxicology: The Basic Science of Poisons, 4th edition, Eds. M.O. Amdur, J. DouII 
and CD. Klaassen. New York: Pergamon Press. 
McLellan, J.S., P.R. Flanagan, M.J. Chamberlain, and L.S. Valberg. 1978. “Measurement of Dietary Cadmium Absorption in Humans.” J. Toxical. Environ. 
Health 4: 131-138. 
Ogawa, G. 1976. “Experimental Study on Absorption, Distribution and Excretion of Trivalent and Hexavalent Chromes.” Jap. ./. Pharmacol. 26: 92-103. 
Vahter, M. 1983. “Metabolism of Arsenic,” In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. New York: Elsevier. pp. 171-198. 

Note: For documentation concerning chronic and subchronic oral RfDs, refer to Table D-7. 

RfD = reference dose. 
mg/kgday = milligrams per kilogram per day. 
TRPH = total recoverable petroleum hydrocarbons. 
ATSDR = Agency for Toxic Substances and Disease Registry. 



TARLE C-IO 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORJDA 

SITE I8 

EXPOSURE PARAMETERS EQUATIONS 

SYMBOL 

cs 

IR 

FI 

AF 

-s, 

SA 

mv.aa 

CF 

CF 

BW 

EF 

ED 

AT 

m 

35Q 

24 

m 

UNrrs solJllcl! 

lemical-spbcilic 

m&v USEPA. 1995 

ulillal USEPA. I995 

q plcm’-event USEPA. 1995 

unitlua USEPA. 1995 

cm’ I &EPA. 1992 
mghl-CWI USEPA, 1992 

kg”% Organic cawcmion 

Wmg Inorganic conwrain 

kg tJSEPA. I991 

Lplpr [I) Asrumption 

Y=- USEPA. 1995 

)-ran I&EPA. IWI 

Y- USWA, 1995 

[II Unim for expcmwe frcqwacy M evcnblycar in the olcueciar of the dermally &o&d dole. 

USEF’A. 1991. Human Heahb Enlmtion hhnwl. Supplemental Guidance: ‘Standard Default Expaaun Factors’; 

OSWER Directive 9X35.6-03. 

USEPA. 1992. Dermzl mum Aueument: Principlu and Apptiatim~; EPA:HX):E-PI/O1 IA; tdmtxy 1972. 

USEPA. 1995. Supplemental tihnn to RAOS : Region IV. Hunna Health Riik Aueument RuMin No. 3. 

I 

CANCER RISK = INTAKE (mg!kgday) x CANCER SLOPE FACTOR (n@tpby)” 

IIAZARD QUOTIENT = INTAKE (m&g-day) I REFERKNCE DOSE (mglkg-day) 

INTAKhms,t, = CS x lR II. M xCE xFKxEU 
BW x AT x 365 dayslyr 

INTAKE-,,-L = DA,& x SA x KF x ED 

RW x AT x 365 deyslyr 

WllelY: 
D&wmt = CSxAFxABS,xCF 

Nole: For noncarcinogenic effct&, AT = ED. 

ABB-Enhmmhl Smicu. Inc. 

S,~iUglU.Xl# 

I l/28/W 



TAR1.E C.10 

DIRE= CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

NAS WHITING FlELD 

MILTON, FLORIDA 

SITE IS 

CARCINOGENIC EFFECTS 

lNoKQ.4NlcoR BOIL crntn INTAKK ORAL CANCER RISK DeRMAL INTAKK DeRMAL CANCKR RISK TOTAL 
mRfPamu ORcANic CONCZNlR4TION INGESTION CSP lNGB55TION ABSIl) DKRKAL cm 121 DKRMAL CAMXR 

w {~nu-&Y) OWE~Y)“ olu5ww bwww RISK . c 
Anwk I O.T.Y mglkg X48-07 1.5 5.1E-07 0.001 2.OE-00 1.5 3.OE-08 5.4E-07 

SUMMARY CANCER RISK I SE-07 1 I 3E-08 1 SE-07 

[I] USEPA Rcgkm IV guidance ape&a sbwrpth facton of I% la orpica and 0 I & for inorgananic~ (November I’M) 

[I!) ~llcukcd hm m-al CSh. 

I 
ABB-Fmvirmmmel Sewicvica, Inc. 

S9-ingll.ti 

I l/28197 



TABLE C-IO 

DIRECT COmACT WITH AND tNClDEMAL. INGESTION OF SURFACE SOIL 

ADULT RESIDEPiT 

NAS WHITING RELD 

MILTON, FLORtDA 

StTE 18 

NONCARQNOCEMC EFFECTS 

INORGANK! OR BOIL UNm INTAKE 

cOMPou?ol ORGANIC CONC?CNTRATlON INOFSTION 
. UO tnl/l&&y) 

Analk I 0.73 mglkg I .OE-06 
Cdnlun I 3.7 mglkg 5.lE-06 
cilranhm I IO.8 mglkg I .SE-05 

Cappr I 44.7 mglkg 6.1E-05 
tmm I 4273 mglkg 5.9E-03 
M- I 70.1 mglkg 9.68-05 
TPH 0 6970000 uglkg 9.56-03 

SUMMARY HAZARD INDEX 
[l] USEPA Rcgioa IV guirhwe nphfi~ &mption facton of I R for organic~ and 0 I % fm inorgannic~ (November. 1995). 

121 CalcuQtad from onl RfDs. 

ORAL HAZARD DIWWAL lNT.ull DeRhL4L lxA?ARD TOTAL 

Rrn QlJOTlENT MJs 111 -AL nm 121 QVGTBINT ItAZARD 

(ms/kcdaYJ INGESTION lmsk&JI #lUllpbYl WRUAL OUOTIEprC 

0.0003 0.003 0.001 5.8E-08 o.0w.29 0.0002 0.004 
0.001 0.01 0.001 2.98-07 0.00001 0.03 0.03 
0.005 0.003 0.001 8.58-07 0.00055 0.002 0.005 

ND 0.001 3.5~~06 ND 
0.3 0.02 0.001 3.48-04 0.006 0.1 0.1 

0.017 0.002 0.001 5.5E-06 0.0019 0.003 0.005 
0.03 0.3 0.01 5SE-03 0.027 0.2 0.5 

0.4 0.3 0.7 

ABB-Eavinnmeatal hvica. Inc. 

sl-hgle.Xt# 

I i12fU97 



TABLE C-t t 

INHALATION OF PARTICULATES - SURFACE SOtL 
ADULTRRXDENT 
NASWHI’ITNG~ 
MILTON, FLORIDA 
St’ll? I8 

EXPOSUREPARAMETERS EQUATIONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 

INfIALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
cbemtcat- 

C chemical-specific specitic 

PEF l.t4E+O9 mVkg default 1 I] 

CA chemical-specific mglm’ 

IR 0.833 m’ihour USEPA, 1995 

BW 70 kg USEPA, 1991 

ET 16 hours/day Assumption 

EF 350 days/year USEPA, 1995 

ED 24 YCJSS USEPA, 1995 

CF 0.001 mglug Organics only 

AT 70 I 

1 NONCANCER I AT I 24 

i[t] t%xida Soil Ciao-Up 04 Vtibk. FDEP. 1995. 
USEPA, 1991. Human He&h Ewtrution Mmuat. SuppkmaM Guidmcc: ‘Stiu-d Default Exposure 
F~ton’; OSWER Dtrccttve 9285.603. 

USEPA. 1995. Supplcmcntat Guidsncc IO RAGS : Region IV. Human Health Risk Asleaament Bulklin No. 3. 

CANCER RISK = INTAKE (mg/kgby) I tNllALATlON CANCER SLOPE CACI’OR hnJkgda)P))” 

llAZARD QUOTIEM = INTAKE (mg/lqday) I INIIALATlON REFERENCE IXBE (ml/lyday) 

INTAKE = CAxIKxLTxECxEO 

BW I AT x 565 daydyr 

Whew 

CA = C I CF x (l/l’Et-~ 

N&: 

ABB-Environmental Services, Inc. 

Ss-Ml Us 
i mat97 



TABLE C-l 1 

INIIALATION OF FARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE I8 

CARCINOGENIC EFFECTS 

INORGANIC OR 
COhfFouND ORGANIC 

UO 
r 
AlXdC 1 

Cadmium I 

ClUOmiUm I 

sou 
CONCENTRATION UNITS 

0.73 mglkg 
3.7 mglkg 

NR INTAKE lNHM.ATlON CANCER 
CONCFNTRATION bR%+Y) CSF KISK 

(q/m’) (tqg/kg4ay)-l 

5.89E-10 3.7E-11 15 S.SE-10 
2.98E-09 I .9E-10 6.3 1.2E-09 

J 10.8 Img/kg I 8.71E-09 1 5.5E-10 1 41 1 2.2E-08 

t 
SUMMARYCANCERRISK 1 2E-08 

1 

ABB-Environmental Services, Inc. 
Ss-inhi 8.~1~ 
12/l 5197 

i 



TABLE C-l 1 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

NONCARCINOGENIC EFFECTS 

COhlPouND 

Anelic 

Cadmium 

Chromium 

Copper 

1riKl 

Mang-= 
Toial pelroleum hydrocartwns 

ND = No data 

INORCANlC OR son 
ORGANIC CONC~ATION 

l/O 

1 0.73 
I 3.7 
I 10.8 
I 44.7 
I 4273 
I 70. I 
0 6970000 

UNITS 
CONCENTRAllON 

(mnlm’) I I 

5.89E-10 1 l.lE-10 1 ND I 
2.98E-09 5.4E-10 ND 
8.71E-09 1 JiE-09 ND 
3.60E-08 6.68-09 ND 
3.45E-06 6.3807 ND 
5.65E-08 I .OE-08 0.000014 7.4E-04 

I 5.628-06 1 l.OE-06 1 ND 

SUMMARY HAZARD INDEX 7E-04 

ABB-Environmental Services, Inc. 
SsJnhlB.xls 
11128197 



TABLE C-12 

DIRECT CONTACT WITH AND INCIDENTAL INCESIION OF S~IRFACE SOIL 

ClflLD RESIDENT 

NAS WHITING FIELD 

MILTON. FLORIDA 

SITE 18 

EXPOSURE PARAMETERS 

SVUBOL 

CS 

IR 

Fl 

AF 

SA 

ABS 

CF 

CF 

BW 

BW 

I3 

ED 

ED 

*v4 

D&d 

AT 

AT 

VALVE 

ckminl+pc*aic 

200 

IOOI 
I 

ale-rpxific 

ckminl+dfic 

I .ooE46 

I .00EO9 

IS 

age-specitic 

39 

6 

age-specific 

764 

ckmicdqecific 

70 

6 
- 
dy dmakd drr. 

um7s SOUWX 

lemicrhpeific 

W&Y USEPA. 1993 

unitku USEPA. 1995 

~/Cl+iW”l USEPA, 1995 
cm’ USEPA. 19S9 

unillcw USEPA, 1995 

k3’w loorganic conwxion 

k!‘ull Organic convenion 

k USEPA. 1991 

$ USEPA. 1989 

dsyalyear 1 I] USEPA. 1995 

yern (JSEPA. 1995 

p” Auumption 

cm’-year/kg USEPA. 1992 

mglcm’cve:nl 1ISEPA. 1992 

USEPA, 1991 

USEPA. 1995 

CANCER RlSK = INTAKE (m+g-cLy) x CANCFJt SLOPE FACTOR bdtg-~y” 

IIAZARD QUOTIENT = INTAKE (a+&~) 1 REFERENCE DOSE 6Jkg-dq) 

~TM&rmsno~ = CSxIRxElIrCE_IEBhlEn 
RW x AT x 365 daydyr 

Where: 
s’bdJ = SMl(SAxFD/BW) 

DA+.,,., = CSxAFxABSrCF 

No&: For noncmcinogmic l fleds, AT = Fn. 

! 



TABLE C-11 

DIRECT CONTACT WITH AND INCIDENTAL INGFSTlON OF S~IRFACE SOIL 

CHILD RESIDENT 

NAS WlilllNG FIELD 

MILTON. FLORIDA 

SITE 18 

CARClNOCE.NlC EFFECl3 



TABLE C-12 

DIRECT CONTACT WTH AND INCIDENTAL INCEHlON OF StIRFACE SOIL 

CHILD RESIDENT 

NAS WHITING FIELD 

hflLTON. FLORIDA 

SITE I8 

NONCARClNOCENlC EFFECTS 

Saj@3.xb 
I i/28/97 



TARIX C-13 

INHAL&TION OF PARTICULATES - SURFACE SOIL 
CHILDRESIDFNT 
NASWIDTIh’G~ 
MILTON, FIORJDA 
SITE I8 

EXPOSURE PARAMETERS l3JUATlONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 

CONCENTRATION IN AIR 
INHNATION RATE 

BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 

EXPOSUIU3 DURATION 
CONVERSION FACTOR 

AVERAGING TIME 
CANCER 

C 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

chemical-specilic 
1.24EtO’ 

chemical-specific 

0.623 
15 

24 
350 

6 
0.001 

AT 
NONCANCER I AT I 

I] Florida Soil Clean-Up Clod Variable. FDEP, 1995. 

70 
6 

specific 

m’lkg default 1 II 

mglm’ 
m’lbour USEPA, 1995 

kg USEPA, 1991 
hours/day Assumption 
days/year USEPA, 1991 

years USEPA, 1991 

w’w Organics only 

years tJSEPA, 1991 
years USEPA, 1991 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Facton”;,OSWER Directive 9285.6-03. 
USEPA. 199% Supplemend Guidance IO RAGS: Re8”n 4 Bulletins. Bulleti No. 3. November 1995. 

CANCER RISK - IhTAKE (m#&g&y) r INHALATION CANCRR SLOPR FACTOR (m&d& 

IIAZARD QtlOflENF = INTAKE (m+gday) I INHAlATlON REFERENCE DOSE (mgllr&y) 

Wbtttr: 

Nda 

ABB-Environmental Services, Inc. 

Ss_inhl8.xk 
lll28197 



TABLE C-13 

INHALATION OF PARTICULATES - SURFACE SOIt, 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

CARCINOGENIC EFFECTS 

MORGANIC OR SOIL AIR INTAKE INHALATION CANCER 
cohIPom ORGANIC CONCENTRATION UNITS CONCENTRATION bw8~Y) CSF IUSK 

I/O (mR/m’) (mg/kp&y)-I 

AlJenic I 0.7j mg/kg 5.89E-10 4.8E-11 15 7.3E-10 
Cadmium I 3.7 mglkg 2.98E-09 2.5E-10 63 1 SE-09 
Cbremium I 10.8 mgfkg 8.71E-09 7.2E-10 41 2.9E-08 

SUMMARYCANCERRISK 3E-08 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
12/l 5197 

f 



TABLE C-13 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS WHITING FlELD 
MILTON, FLORIDA 
SITE 18 

NONCARCINOGENIC EFFECTS 

contmm 

Almmic 

Cadmium 

Chromium 

Copper 
Iron 
MMgancse 

Total p&hum hydrocarbona 

ND = No data 

LNORGANIC OR 
ORCANlC 

II0 

1 

I 

I 

I 
1 
I 

0 

SOIL UNITS AIR INTAKE INIIALATION HAZAKD 
CONCENTRAllON CONCENTRATION biel+Y) RBI QUOTIENT 

(mR/m’) bd4~Y) 

0.73 mglkg 5.898-10 5.6E-10 ND 

3.7 mglkg 2.9iE-09 2.98-09 ND 

10.8 mglkg 8.71 E-09 8.4E-09 ND 

hi.7 mglkg 3.608-08 3.58-08 ND 

4273 mg/kg 3.458-06 3.38-06 ND 

70.1 mg/kg 5.65E-08 5.4E-08 0.000014 0.004 

6970000 w/kg 5.628-06 5.48-06 ND 

SUMMARYHAZARDINDEX 0.004 

ABB-Environmental Services, Inc. 
SSJNH18XLS 
1 u3/97 



TABLE C-14 

I DIRECT CONTACT WITH AND INCIDENTAL LNGESllON OF SURFACE SOfI. 
( ADULT TRESPASSER 

NAS WUITING FTELD 

MILTON, FLORIDA 

SITE 18 

EXPOSURE PARAhlETERs EQUATIONS 

I PARAMtZER 

CONCEPrrRATlON SOIL 

tNCE%llON RATE 

FRACTION INCE!frED 

ADHERENCE FACTOR 

ABSORrTION FRACTION 

SURFACE AREA EXFXXRD 

DOSE ABSORBED PER EVRNT 

CONVER8lON FACTOR 

BODY WEIClfT 

lLXF’OSURE FREQUENCV 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

ByMMlL 

cs 

IR 

Fl 

AF 

ABS, 

SA 

Dlra, 

CF 

CF 

BW 

EF 

ED 

AT 

ckmical specific 

s,750 

ckmical spxific 

I OOE*6 

I .00E09 

70 

45 

20 

70 

20 

UNITS SOURCE 

kg/w inorganics 

kg’ug organid 

kg IJSEPA. 1991 

days/year I II Assumption 

YCWS Asrumplion 

YW’ IJSEPA. 1991 

Year’ Assumption 

USEPA. 1991. Human He&b Evaluation h4anud, Supplemental Guidance: ‘Sbmlard &fault Exposure 

Faaorr’; OSWER Din&e 9285.603. 

USEPA. 1992. Dermal Eqhxure Asscrrmcnt: Principles md Applitiions; EPA/KKJ/8-9l/OllB; l/92. 

USEPA. 1995. Supplemental Guidaw to RAGS : Region Iv. Human Health Risk Assee,cment Bulletin No. 3. 

ANCER RISK = INTAKE @g/kg&y) I CANCER SMIPE’FACTOR (mgkg-day)” 

IAZARI) ~U(YllENT = INTAKE (mgkg-day) I REFERENCE BOSE (mg/kg-day) 

. ~NTAKG~s~N = CS 

BW x AT x 345 dayslyr 

INTAKE-,cw,,,, = . . mvmt y u 7) 

BW x AT I 365 dayslyr 

DAn-en,= CS x AF x ABSd x CF 

Note: For mmcarcinogenic ends: AT = El) 

Ss-ln;l8.xlr 

IV28197 
) 



TABLE C-14 

DIRECT CONTACT WITFI AND INCIDENTAL INGESTION OF SURFACE SOII. 

ADULT TRESPASSER 

NAS WIlTMNC FTELD 

MILTON. FLORIDA 

SITE 18 

CAHCINOCEMC EFFECTS 

INORGANIC SOIL trnns INTAKE ORAL CANCER DERMAL INTAKE DERMAL CANCER TOTAL 

COMPOUND OR ORGANIC CONCKNTRATION INGESTION CSF RISK ASS 111 DERMAL CSF 121 RISK CANCER 

Do (m-y) OWuQyP INGESTION (m&-&y) (WNW DKRMAL RISK 
I 
Anale I 0.73 mpkp 3.7E-08 I.5 5.5E-08 0.001 2.IE-09 1.5 3.2E-09 5.8E-08 

SUMMARY CANCER RISK I 6E-08 1 I 3E-09 1 6E-08 

ABE-Envitonmeaul Services, Inc 

Ss~ingl8.rla 

I I R8/97 



TABLE C-14 

DIRECT CONTACT WI-I-H AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT TxEsPAssER 
NAS WHITING ElELD 
MILTON, FLORIDA 

SITE I8 

NONCARCINOGENIC EFFECTS 

I 

INORGAMC OR 901L kmrrs 
COMF-ouND ORGANIC CONCENTRATION 

IHTME 

INC&YI’ION 

(mgkg-by) 

I .3E-O7 

6.5E-07 

I .9EW 

7.9ED6 

7.SE04 

1.2EO5 

ORAL HAZARD DERMAL INTAKE DERMAL I1AZARD TOTAL 

RID 121 QDOTlEhT NAZAUD 

TPE I 0 I 6970000 lug/kg I 1.2E-03 1 

SUMMARY EAZARD INDEX 

[I] USEPA Rcgloa IV guidance spxificc horptioo fmon of I% for organics wd 0. I % for inoqanin (Nmcmber 1995). 

121 CJculwxl fmm oral RfDs. 

0.03 1 0.04 1 0.01 1 7. I E-04 0.027 I 0.031 0.07 

I 0.051 I 0.041 0.09 

ABB-Envimnmeaml Sentiar. Inc 

Ss-iql8.xh 

1 Ins/97 



TABLE C-IS 

INIIALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WEITING FIELD 
MILTON, FLORIDA 
SITE I8 

EXPOSUREPARAMETERS EQUATIONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTMlTON AIR 
UWALATION RATE 

BODY WFIGET 
EXPOSURETIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

I PARAMETER SYMBOL VALUE 

I 
C ckmical-:puific 

PEF 1.24E+09 

CA ckmical-rpecilic 

IR 0.813 

BW 70 

ET 4 

ff 45 

ED 20 

CF 0001 

UNITS - 
ckmical- 

tpccinc 

m’kg 

mglm’ 

m’lhcur 

kg 
hwrs/dny 

drlys~ycm 

)WHS 

Wug 

AT 

AT 

!. FDEP, 1995. 

70 

m 
yum 

years 

SOURCE 

dcfaull 111 

USEPA. 1995 

USEPA, 1991 

Assumption 

Assumption 

Assumption 

organics only 

I&EPA. 1991 

(JSEPA, 1991 

USEPA. 1991. Human Hmltb Evlluulon Menual. Supplcmenlal Guidnna: ‘Standard Ikfaull ilxposurc 

Factors’; OSWER Dimive 9285X-03. 

USEPA. 1995. Supplemental Guidsna to RAGS : Region IV. Human Health Risk Awnmcnt Rullctin No. 3. 

CANCER RISK = 1NI’AKE (mgRgday) x INHALATION CANCER SLOPE FACTOR (mgt’kgday) ’ 

IIAZARD QllOTlENT = INTAKE (mg/kgday) / INHALATION REFERENCE DOSE (mg!ltg-day) 

For nnncatrlnogenk tie&, AT = ED 

ABB-Environmental Services, Inc. 
Ss-lnhl E.xls 
1 I t23l97 



TAIIIJ: C-15 

INIIALATION OF PARTICULATES - SURFACE SOII. 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

CARCINOGENIC EFFECTS 

COhfPOUND 

r 
Anenic 

Cadmium 

Chromium 

INORGANIC OR SOIL AIR INTAKE INllALATlON CAIWXR 

ORGANIC CONCENTRATION UNlTs CONCENTRATION (WW.Y, CSF REX 

I/O (ma/m’) (mglkg-day)” 

I 0.73 mgh 5.898-10 9.9E-13 I5 LSE-11 
I 3.7 w/kg 2.988-09 5.OE-12 6.3 3.2E-11 I I 10.8 Imglkg I 8.7lE-09 1 l.SE-11 1 41 1 &OE-10 

SUMMARY CANCER RISK 1 6E-10 

I 

ABE-Environmental Services, Inc. 
Ss-inhl8.xls 
12/15'"' 

1 



TABLE C-15 

INHALATION OF PARTICULATE - SURFACE SOIL 
AdULT TRESPASSER. 
NAS WIIITINC FIELD 
MILTON, FLORIDA 
SITE I8 

NONCARCINOGENIC EFFECTS 

I INORGANIC OR SOIL UNITS 

COhlPOUNLI ORGANlC CONCFBTRATION 

Aneaic I 0.73 mgntg 
C4dmium I 3.7 mglkg 
Chromium I 10.8 mglkg 

Copper I 44.7 mglkg 
Iron I 4273 mg/kg 
Maoganeae I 70.1 mg/kg 
TohI petr&um hydrocarbons 0 6970000 uglkg 

ND = No data 

NR INTAKE INIIALATION RAZARD 

CONCINIXATION Cmdrsd*y) RID QUOlmNr 

(mg!m’) I (mglkgdny) 

5.898-10 1 3.58-12 1 ND1 I 
2.986-09 l.8E-11 ND 

8.7 1 E-09 5.lE-11 ND 

3.60E-08 2.1E-10 ND 

3.45E-06 2.OE-08 ND 

5.658-08 3.3E-10 0.000014 2.4E-05 
5.62E-06 1 3.38-08 1 ND 

SUMMARY HAZARD INDEX 2E-05 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
i i/28/97 



TABLE C-16 

DIRECT CONTACT WITH AND INCIDEBTAL INGESTION OF SURFArE SOIL 

ADOLtSCENT TRESPASSER 
NAS WHlllNG FIELD 

MILTON. FLORIDA 

SITE I8 

EXPOSURE PARAMETERS 

svhisoL 

cs 

IR 

Fl 

AF 

S& 

Al-4 

CF 

CF 

BW 

W 

EF 

ED 

ED, 

Sk.“* 

DL 

Al 

lJmTs SOllRc13 

bcmicsl-specific 

me’bY USEPA. 1991 

unillcu AUUUlptiLWl 

mgkm’cwnl USEPA. 1995 

cm’ USEPA, 1989 

unitkss /USEPA. I995 

days/year 111 Awmption 

yean USEPA, 1995 

ye.” ,41tlUl@Jll 

cm’-year/kg Per USEPA. lW2 

mg/cm’s\wd kr USEPA. 1992 

I 

yem LJSEPA. 1995 

CANCER RISK = INTAKE (m&&y) x CANCFR SIDPE FACTOR (mglkg-day) 

HAZARD QUOTIMT = lNTAKE (oylk&y) I REFFRENCE DOSE (mg/keday) 

~NTAf&~,:rmw-, = CS x IRr Fl x CEE~ JLE x ED 

RW x AT x 365 dsydyr 

WTAKE,,Uu,u. = AT I 365 dnydyear) x SA-,, 

Where: 
s%,., = SUhl (SA, x ElJ I SW’,) 

DA-, = CSxAFxABS,xCF 

Note: For nonurdnogadc tNecIst AT = R). 



TABLE C-16 

DIRECT CONTACT WITH AND INCIDENTAL INGFSllON OF StIRFACE SOIL 

ADOLESCENT IREXPASSER 

NAS WWllNC FIELD 

MILTON, FLORIDA 

SITE 18 

I 
CARCINOGENIC EFFECIS 

Am-EavtmmasaIll swim. Inc. 

sl-hglS.xb 

llm97 



TABLE C-16 

DIRECT CONTACT WITH AND INCIDWTAL INGESTlON OF SURFACE SOIL 

ADOLESCFiNT TRESPABSER 

NAS WHITING FIELD 

MILTON, FII)RIDA 

SITE 18 

NONCARClNOGENlC EFFECTS 

COLWUND 



TABLE C-17 

INHALATION OF PAWMJL.ATES - SURFACE SOIL 

ADOLESCENT TRESPASSER 
NAS WEITINC FIELD 
MILTON, FLORIDA 
SITE 18 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 

PART. RMWSION FACTOR 

CONCENFRA’TTON AIR 

ltm.uATlON RATE 

BODY WEICBT 

EXPOSlJRETThIE 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 
I 
[I] Floridm soil CladJp ooll vai 

C ckmial-specific 

PEF 

I 

1.24Etw 

CA ckmicahpxific 
0.625 

45 
4 

45 
10 

0.001 

IR 
BW 
ET 
EF 
ED 
CF 

AT 
AT 

:. FDEP. 1995. 

70 
IO - 

F PARAMETER SYM$OL VALUE 
I 

UNITS SOURCE 
ckmica- 1 

1pilic 

my/kg 
mglm’ 

m’lhour 

kg 
hours/day 
days/year 

years 

mdug 

years 

defeult[l~ CANCER RISK = IMAKE (mll/)rgdmy) I INHALATION CANCER SLOPE FACTOR (ml/kldayK’ 

USEPA, 1995 
USEPA, 1995 
Assumption 
Assumption 
USEPA, 1995 
Organics only 

IUSEPA. 1991 
years IUSEPA, 1995 

USEPA. 1991. Human Health Evdu*ion Maaurl. Supplemental G&ha: ‘Standard Default Exporurr 

Fwiod; OSWER Dircuive 9285.603. 

USEPA 1995. Supplemental Guiduw IO RAGS, Region 4 Bulletins, Bulletin No. 3, November 1995. 

RAZARD QUOTIEW = INTAKE (mgllqduy) I INHALATION REFKRENCE DOSE Imflcdny) 

INTAKE = !ZAX~~LJLETXEF~II 

BW I AT x 363 dny~l~ 

Where: 

CA = CrCFx(I/l’EFj 

Nab: 

ABB-Environmental Services, Inc. 
Ss-inhlB.ds 
1 i/28/9? 



TABLE C-17 

INIIALATION OF PARTICULATES - SURFACE SOII. 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

CARCINOGENIC EFFECTS 

coMPoIJND 

Al3dc 

Cadmium 

Chromium I- 

ENORGANIC OR SOIL AIR m-FAKE 

ORGANIC CONCENTRATION UNITS CONCFNTRATION bdLsd+ 

vo (mglm’) 

I 0.73 mg/kg 5.898-10 5.88-33 
I 3.7 mg/kg 2.98E-09 2.98-12 
I 10.8 mg/kg 8.71E-09 8.58-12 

t 

SUMMARY CANCER RISK 1 4E-10 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
12tl51~’ 

1 



TABLE C-17 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

NONCARCINOGENIC EFFECTS 

I 

INORGANIC OR 

COhcPouND ORGANIC 

Arsenic 

Cadmium 

Chromium 

Copper 
Iron 

M-we= 
Total petroleum hydrocahas 

ND = No data 

0.73 mg/kg 
3.1 mg/kg 

10.8 mg/kg 
44.7 mg/kg 
4273 mg/kg 
70.1 mg/kg 

(ma/m’) 

5.898-10 4.OE-12 
2.988-09 2.OE-11 
8.71E-09 6.OE- 1 I 
3.608-08 2.5E-IO 
3.45E-06 2.4E-08 
5.658-08 3.9E-10 

ND 

ND 

ND 

l- ND 

ND 

oxtoo 2.8E-OS 
0 1 6970000 lug/kg I 5.628-06 1 3.88-08 1 ND1 

SUMMARYHAZARDINDEX 13.EOS 

SOIL 

CONCENTRATION 

UNITS NR INTAKE 
CONCENTRATION bg%-d*y) 

1 

ABB-Environmental Services, Inc. 
Ss-inhlE.xls 
11 I28197 



TABLE C-18 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUF‘ATIONAL WORKER 
NM WHITING flELD 

MILTON, FLORIDA 

SITE 18 

EXI’OSURE PARAMETERS 

SVMBOL 

cs 
IR 

n 

AF 

AB.9 

s.4 

Q&L 

CF 

CF 

BW 

EF 

ED 

AT 7c 

UNITS SOURCB 

chemiol-qxcific 

m&b USEPA. 1995 

unillcu Auumplim 

mglcm*-event USEPA. 1992 

UniUur Auumptim 

cm’ IJSEPA, 1992 
mg:cm’-cwnl IISEPA. 1995 

k.c’ut Orpic rawer&n 

Ww3 Inor~ic cower&m 

4 USEPA. I991 

L)*lyczw [I) USEPA. 1995 

ycan IISEI’A. I995 

IISEI’A. I’M 

USEPA, 1995 

USEPA, 1992. Demml E.qnnun hueummr: Principh and Appbliau; EPA/6oo:B-9141 IH; IKK!. 

USEPA. 1995. Supplem~~hiG~i~ (0 RAOS : Re@ IV. Hums Hal& Risk Auatment Rulleti No. 3. 

EQUATIONS 

CANCER RISK = INTAKE (mg/k&ay) x CANCER SLOPE FACTOR (m&day)-’ 

IIAZARB QUOTIFBT = INTAKE (mglkgday) I RF>XKENCE DOSE (m&g-day) 

lNTAKJ%,~fi~lau = CS II ia I El x CE.x El! I ED 
BW x AT x 365 dayslyr 

INTAKE-,,,,,.,,,, = I&.,, xSAX- 
BW x AT x 365 dsyslyr 

Wh’hcW 
D&,,,= CSxAFxABSxCF 

Nute: For noncarcinogenk effe&, AT = FD 

ABB-Emvirmmeaa %-.‘ku. k&c 

sa~iagl8.xk 

I ll28/9sl 



TARLE C-18 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS WHITING FlELD 

MILTON, FLORIDA 

SITE I8 

CARCINOGEMC EFFECTS 

lNoRGAMcon son UNITS UWAKE ORAL CANCER RISK DKIUBIAL INrAKE DERMAL CANCER RISK TOTAL 
coMFoum ORGANIC CUNC%NlRATfON fNGESTION CSP INCKSTION MS 111 DSRMAL c?JF PI DSRMAL. CANCKR 

UO ~l+lnyJ (rrlRld4Y)~’ lmoa4YJ lw%-w” RISK 

ANmk I O.TJ mg/kg I .3E-O7 1.s I .9E-O7 0.001 5.98-09 I.s 8.8E-09 2.OE-W 
SUMMARY CANCER RISK I 2E-07 1 9E-09 2E-07 

[ 11 USEPA Regim IV glib lpecih horpdm factm~ d I % for orpks and 0 I % for inorgania (November 1995). 

121 Cakuhlcd from mal CSFs. 

ABB-Envtmwoal Se&. lnc 

sl-‘m:lS.xL 

I l/28/97 



TABLE C-18 

DIRECT CONTACt’ MITtI AND INCIDENTAL INGESTION OF SURFACE SOII. 

OCCUPATIONAL WORKER 

NAS WHITING FlELD 

MILTON, FIORIDA 

SITE 18 

NONCARClNOCENlC EFFECTS 

MoaCAMcoR sou UNITS INTAKE , ORAL HAzAtw DERMAL UiTAKE DERMAL IIAZARD TOTAL 

COMPouND otlcANtc CONCEh-lRATlON INCeSTION RID QUOTtKNf A88 111 DKWAL Km 14 QU0TtEM HAZARD 

t/O (wk&y) (m&/kg-&y) MCKSTtON DeRMAL Quor111?4? 
Arscnle I 0.n mglkg 3.66-07 0.8803 0.001 0.001 1.6E-08 O.OlW29 0.0001 0.001 
Cahlun I 3.7 mglkg 1 .BE-06 0.001 0.002 0.001 8.3E-08 o.amot 0.01 0.01 
c?lromkm I to.8 mglkg 5.3E-06 0.005 0.001 0.001 2.4&-07 0.00s 0.0#05 0.001 
copprr I 44.7 mg/kg 2.28-05 ND 0.001 1 .OE-06 ND 
hNl I dZ73 mglkg 2. IE-03 0.3 0.01 0.001 9.6E-05 0.006 0.02 0.02 

I 70.1 mg/kg 3.48-05 0.017 0.001 0.001 l.6E-06 0.0019 0.001 0.#2 
TPH 0 697oooO uglkg 3.46-03 0.03 0.1 0.01 I .6E-03 0.027 0.06 0.2 

SUMMARY ttAZARD INDEX 0.1, 0.1. 0.2 

111 USEPA Regioa IV gui&nm spcdii abaptia~ fahn of I% for organics and 0.1% for inorgsnics (November 1995). 

[I21 calcuhlcd from old Rm. 



TABLE C-19 

MIIALAITON OF PARTICULATES - SURFACE SOLL 
OCCUPATIONAL WORKER 
NMWHlllNGFlELD 
Ml.LTON, FLORIDA 
SITEIS 

EXPOSUREPARAMETERS EQUATIONS 

KID, CONCCNlRAllON 

PART. EMIMloN FACtOR 

CONCENIMl’lON AIR 

rNBALATlONMn 

EQDY WElCtiT 

ExrosuRcnM6 

EXCOWRC FREQUENCY 

CXFO8URE DURATKJN 

~NVWMION FACIOR 

AYCRAGMG F 

CANCER 

NONCANCER 

~I~FlarkhSoitCksUpGmtVu 

PARAMETER SYMBOL 

C 
PEF 
CA 
IR 

BW 
E-T 
EF 
ED 
CF 

AT 
AT 

tb. FDEF’. 199% 

VALUE UNITS 1 SOURCE 
ChC4lliml- 

cbunic&pwific qxitic 
1.24E+O9 m’/kg defwlt [ 11 

chemical-apaeific mglm’ 
0.833 m’hour USEPA. 1995 121 

70 kg USEPA. 1991 
8 houmlday Ansumption 

2so days/year Ammption 
25 Y- 1JSEl’A. 1995 

0.001 m&v Organic0 only 

70 Yean USEI’A. 1991 

25 Yti” USEPA. 1995 - 

CANCER RISK = INTAKE (mS/kS&y) I tNHALATlONCANCER SLOPE FACTOR (mS,l@sy)” 

tlA7zARt.t QUOTIEW = INTAKE (m;/kgday) I INtIALATION REFERENCE DOSR (mS/ltS&yt 

INTAKE = CAxMxF.TxEExED 
BW I AT I 34.5 daydyr 

WhWC 

CA = C x CF I (IIPEI) 

Note: For nonrpdnwnk dlai6. AT = RD. 

ABB-Environmental Ssrvices, Inc. 
SsJnhl8.xts 
11 I28197 



TABLE C-19 

INtIALATION OF PARTICULATES - SURFACE .SOII. 
OCCUPATIONAL WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

CARCINOGENIC EFFECTS 

tNORCAlVIC OR SOIL AIR mTAKE INEALATION CANCFR 

coJwouND ORGANIC CONCFNlXATlON UNITS CONCENTRATION b+.g~y) 15 RISK 

UO (mf$m’) (&kg&y)‘-1 

cbnnuium I 0.73 mglkg 5.898-10 1.4E-11 1s 2.1E-10 
Cadmium I 3.7 mglkg 2.988-09 6.9E-11 6.3 4.4E-10 
Chromium I 10.8 mg/kg 8.718-09 2.OE-10 41 8.3E-09 
SUMMARYCANCER 9E-09, 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
12/l 5/c” 



TABLE C-19 

INHALATION OF PARTICULATES - SURFACE SOIL 
OCCUPATIONAL. WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

NONCARCINOGENIC EFFECTS 

1 - 

0.73 mglkg 
3.7 mg/kg 

10.8 mglkg 
44.7 mglkg 
4273 mg/kg 
70.1 mglkg 

697OooO uglkg 
! 

(mR/m’) I 

5.89E-10 1 3.8E-11 
2.988-09 1.9E-10 
8.71E-09 5.7E-10 
3.60E-08 2.46-09 
3.458-06 2.28-07 
5.65E-08 3.78-09 

J 5.628-06 1 3.7E-07 

;UMMARY HAZARD INDEI 

AIR INTAKE 

CONCENTRATION Mlm+Y) 

DIENATION 

RID 
(mglkg-day) 

ND 

ND 

ND 

ND 

ND 

o.oooo14 

ND 

QUOTENT 

2.6E-04 

3.Eo4 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
11128197 



TABLE C-20 

DIREt3 COmACT WITH AND INCIDENTAL INCFSPION Of SURFACE SOIL 

SITE MAiNl’ENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 

’ SITE 18 

EXPOSURE PARAMETERS 

CS chelllk&pecilic 

IR 50 

FI IOOR 

AF I 

Ns rhcmial-qwific 

SA 5,150 

D&d cheminl-specific 

CF I aE49 

CF I JYJE-06 

BW 70 

EF 30 

ED 23 

VAum UNIT3 SOUlK7! 

~emica+cific 

mglday USEPA, 1995 

unillcu Auumplion 

mplcm’-event USEPA. 1995 

!lnitieu Auumptim 

cm’ {JSEPA. 1992 
lllglC&W”l USEPA. I992 

4’W Organic con-x&n 

Wme In~ganic cmvenim 

k IJSEPA. 1991 

dap:yedr (I) AtMlpIiUl 

yean USEPA. 1995 

yan 

yan 

Aed dae. 

USEPA. 1991 

USEPA. 1995 

USEPA, 1991. Human He&b Evaiw,tjca khaurl. Supplemcatll 0uidam-e: ‘Stwhrd fkbuk Eq~~urt Facton’; 

OSWER Diive 9285.643. 

USEPA, 1992. Dernml Eqwre Aueumml: Priaciplu and Apptiationr; EPA/tTX):B-91101 JR; 1192. 

USEPA, 1935. Supplemengl Guidance to RAOS : Regiao IV, Human Health Rik Aueumcal Bulletin No. 3. 

EQUATIONS 

CANCER RISK = INTAKE (m&day) I CANCER SLOPE FACTOR (u&g-day)- 

HAZARD QUOTIFPT = INTAKE (mglkg-day) I REFERFJCE DOSE (mgkg-day) 

JNT~K~INc~oN = cs I IBr l-1 acExEFxE!l 
BW x AT x 365 dsyalyr 

INTAKED-~ = DA-&SAxE;E_rEIL 

BW x AT x 365 dayslyr 

WhC: 

wwll = CSxAFxABSxCF 

Note: _ For ooocnrcioogenie effecln, AT = ED 

ABB-Eavirmmcohl Servicea. Inc. 

sr~lngl8.a 

11/28/97 



TABLE C-20 

DIRECl- CONTAt WITH AND INCIDENTAL INCESTlON OF SURFACE SOIL 

SITE MAINI-ENANCE WORKER 

NAS WHITING HELD 

MILTON. FLORIDA 

SlTl? 10 

CARClNOGENlC EFFECI’S 

lNonGANlcoR SOIL UNms INTAKE ORAL CANCER RWK DEKMAL INTAKE DERMAL CANCER RISK TOTAL 

CQM?OUND ORCANlC CONCl?NlRATlON MCKSTION CSP lNCE!HlON Am 111 DerlMAL cw PI DEIIMAL CANCKR 

UO (qnrdqj mAl*Y)” tmdwhYl Cnlb-w-' RISK 
r 

I 0.~3 mg/kg I .5E-08 I.5 2.38-08 0.001 1.8E-09 I.5 2.68-W 2.6&08 

SUMMARY CANCER RISK I 2E-08 I 3E4!) 1 3E-08 
[I] USEPA Re&m IV r;aSam spccifii nymph haon d 1s for mpnio and 0.1% for inorlpnicc (November 1995). 

ABBF * slsaica.lrIc. 

L-ln&l&xL 

I 11211197 



TABLE C-20 

DIRECT CONI-ACT WITH AND INCIDENf’AL INGESTION OF SURFACE SOIL 

SITE MAINTENANCE WORKER 

NM WHITING RELD 

MILTON. FLORIDA 

SITE 18 

NONCARClNOCEilC EFFECTS 

lNoncANlc011 SOU iwws INTAKE ORAL HAZARO DERMAL INTAKJI DKRMAL HAlARD TOTAL 

coMFouND ORGANIC CONCXWlRATION MCE!iTION rim QUOTIENT ABSIII LmnMAL RmPl Qvo=m 
II0 (~rkpdq) (mil&3aY) INGESTION hh4) _ hk-w QWToIHl 

I 
Allesdc I 0.~9 mglkg 4.38-08 03003 0.0001 0.001 4.98-09 0.08029 o.oooo2 o.ooo2 
Cm I 3.7 mglkg 2.2E-07 0.001 O.OlW2 0.001 2.58-08 O.Omol 0.002 0.003 
almnlm I 10.8 mglkg 6.3E-07 0.005 O.ooOl 0.001 7.3E-08 O.CUM55 O.ooOl 0.0003 
Coppr I 44.7 mglkg 2.6E-06 ND 0.001 3 .OE-O7 ND 
Iran I an mglkg 2.5E-04 0.3 0.001 0.001 2.9E-05 O.OM 0.005 0.006 
M- I 70.1 mglkg 4.IE-06 0.017 0.00009 0.001 4.78-07 O.ool9 0.0002 O.OlXt3 
TPH 0 6970000 uglkg 4.IE-04 0.03 0.01 0.01 4.7E-04 0.027 0.02 0.03 

SUMMARY HAZARD INDEX 0.02 0.03 0.04 
l[ll USEPA Regim IV pidanco spdia &e&m foam d I% for orpnics md 0.1 R for inorgnics (Nwcmbec 199% I 

I [2] CalcuQtcd from od IUDa. 
I 



TABLE C-21 

INIIALATION OF PARTICULATES - SURFACE SOIL 

!nTkz MAINTENANCE WORKER 

NM WHITING FIELD 

MILTON, FLORIDA 
SllX I8 

EXPOSUREPARAMETERS EQUATIONS 

NDUXNCCI 

[I)FkddaSdlCkelJpGollVuidb. 

tR 
BW 

Er 

EF 

ED 

CF 

AT 

I PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

I chemical- 

C ckmial-spdlic 

PEF 1.24E+09 

CA ckmicd.rwcific 

2.5 

70 

8 

30 

25 

OWI 

AT 

IEP, 1995. 

70 

25 

rkraulr [II 

USEPA. 1995 121 

USEPA. I!391 

Aswmption 

Assumption 

USEPA. 1995 

Organics only 

CANCER RISK = ImAKE (m&g&y) x INHALATION CANCER SLOPE FACTOR C&day)” 

IIAZARD QUOTIENT - INTAKE (mgAgday) I iNllALATlON REFERENCE DOSE (m&day) 

INTAKR - CA~IKX~XJZ~ED 

BW x AT x 365 dsydyr 

Where: 

CA = C I CF I (l/PER 

NOk: For norwrdnqmk d&da, AT - ED 

ABB-Environmental Services, Inc. 
Ss-inhl t3.xls 
I 1128/9? 



TABLE C-Z I 

INIIALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

CARCINOGENIC EFFECTS 

COhmxJND 

Aneaic 

Csdmium 

Chromium 

INORGANIC OR SOIL Ml INTAKE INHALATION CANCER 

ORGANIC CONCENTR4TION UNlTS CONCENTKATION (mgm+y) CSF RISK 

UO (mghd) (mg/kgday)--I 

I 0.73 mgikg 5.898-10 4.98-U 15 7.4E-11 
I 3.7 mglkg 2.98E-09 2.5E-11 6.3 1.6E-IO 
I 10.8 mg/kg 8.71E-09 7.3E-11 41 3.OE-09 

SUMMARYCANCERRISK 3E-09 

ABB-Environmental Services, Inc. 
Ss-inhl8.xk 
12/l 5/- j 



TABLE C-2 1 

INHALATION OF PAXTlCULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 18 

NONCARCINOGENIC EFFECTS 

I . I lNORGAJW OR 
COhlPOIJND ORGANIC I 

SOIL 
CONCE?WRAlTON 

II0 / 
Andc I 0.73 

Cadmium I 3.7 

Cbromimn I 10.8 

Copper I 44.7 

Iroa I 4273 

Mnnll- I 70.1 

1.4E-11 ND 
7.OE-11 ND 

2.OE-10 ND 

--r RSE-10 ND 

8. IE-08 ND 

1.3E-09 o.oooo14 9.5E-05 
td petrohm hydrwarboas 1 0 I 6970000 uglkg I 5.628-06 1 1.3E-07 1 ND I 

SUMMARYHAZARDJNDEX 1 9.EM 
ND = No data 3 

ABB-Environmental Services, Inc. 
SsJnhl8.xls 
i 1 t2at97 



D(RE<,T CON’l’ACT WITII AND tN(‘II)ENTAI. INCESTfON OF SIRFACE SOIL 
EXCAVATION WORKER 
NAS WIIITING FIELD 
hlll,l’ON. FI.ORII)A 
SITE IH 

I’Xl’OS1~Rl: I’,\RAI\IE’I’KHS 

SlhlBOL 

C‘S 

IR 

1-I 

AF 

ARS 

SA 

I’&., 

(‘I’ 

(‘F 

RW 

EF 

13) 

AT 

VALUE 

chemical-rpccific 

70 

kg USEPA, 1991 

da!l’)cw [ 11 A&rumption 

!L-X3 ~‘SEI’A. 1991 

I >c?n USEPA. I%‘! 

SOURCI! 

1 

IJSEPA. lW.5 

Asaumpdun 

USEPA, 1995 

tlSEt’A. 1995 

IISEPA. 1992 

USEPA. 1992 

Organic catvcnicm 

Inorganic convcmim 

IUSEPA, 1991 

CANCER RISK = INTAKE (mglkgday, x CANCER SMf’E FACT-OR bdkdV)” 

I[~ARD QUO-tlENT = INTAKE (m&+~) 1 REFERENCE DOSE (cllrk+~, 

1NTAf=wo,m,~ = C-W 
BW x AT x 365 dnyalyr 

INTAKElm = ahcvcntrsbLFErEp 
BW x AT x 365 days&r 

WhC: 
DA,,, = CSxAFxABSxCF 

Note: For aoacarciaogcdc el’lects, AT = ED 



1AIII.E r-22 

DIRECT CONTACT W’ITII AND INCIDENTAl. INGESTION OF SlrRFACE SOIL 

EXCAVATION WORKER 

NAS WlllTlNG F1EI.D 

hlll,TOh’. FLORII)A 

SI’I’E IR 

(‘AIN‘INO(‘FYI(‘ EFFEClS I 4 

r INORGANIC OR SOIL 1’NllS CANCKR RISK cANamiusu 

I t-OhlPOllNtI ORGANIC CONCFzNTRATION INGESTION INCFSTION 



‘TAI~LE C-22 

DlRE(.-r CONTACT WITH AND IN(‘II)ENTAI. INGESTION OF St!RFACX SOlI. 

EXCAVATION WORKER 

NM WHITING FtELD 

hlll,TON. FLORIIM 

S1.l E I11 

NONCARCINOGENIC EFFIXTS 

TOhI POlrNR CONC??MRATlON 

OWdUll I 10.8 mglkg 
cnppcr I a.7 mglkg 2.5E-05 

Iron I 4273 mglkg 2.4&-03 

hlan@nc+r I 70.1 mglkg 4.OE-05 

rrlt 0 697oooO uglkg 3.9E-03 

SUMMARY IIAZARD INDEX 
1 I) Suhchroic Rfd talues uzrc wed lor Ihe exatati~~~ worker due (0 thti cgaure I~C&CI. 

[?I IIWI’A Rrgim IV guidance tpccilicr ahmorptim farIon of I’* I m organica and 0 I % for inorganica tllSEPA. 1995). 

131 (‘alcublcd from oral RlDs 

ND 0.001 3.OE-07 ND 
0.3 0.01 0.001 2.98-05 0.006 0.005 0.01 

0.047 0.0008 0.001 4.18~01 o.oot9 O.CUW2 0.001 
03 0.01 0.01 4.7E-04 0.027 0.02 0.03 

0.03 0.03 0.05 

I 
I I 

AlWEn~ironmentd Srnicr~. lnc 

5s inglR.\I- 

, I;?Rn7 



INIW.ATION OF FARTICULATES _ SVRFACE SOD. 

EXCAVATION WORKER 

NAS WUll.TVC FIELD 

hlU.TON, Fl.ORlDA 

SITE IS 

l3iI’oSuRI: 1’ARAh:ETI:RS i:tJJATlONS 

1 I’ARAhlETER SYMnOL VALUE UNITS 1 SOURCE 
7 I I 

c 

PEF 

l-A 

IR 

BW 

ET 

EF 

ED 

c-1: 

chcmica-specific 

I24EtOC 

chcmia&spccilic 

2.5 

70 

R 

30 

chcmid. 

rpecific 

m’kg 

mglm’ 

m ‘/hour 

kg 
hours/day 

days/year 

Years 

fw/ug 

IISEPA. 1995 

USEFA. 1991 

Awmpkm 

Auumption 

Assumption 

Organicr only 

IUSEPA. 1991 AT 

'EP. IWJ. 

years 

year, 

CANCER RISK = INTAKE (mgk+y) I lMlALAllON CANCER Sloe MCCOY M*’ 

‘IIAZARD QUOTlEh’T - INTAKK bn~/kg-chy) / tNtULATION RKFBRKNCR BOBI I-) 

IWAKE * CAxw 

BWrATx365dmydyr 

Whrrt: 

CA = C I CF I Ilil’EC) 

Ndt: Far -rrlnqmc. AT - ED. 

ABB-Environmental Services, Inc 
Ss~inhlB.xls 
11120197 



INIfAlhTION OF l’ARTICUI,ATES - SURFACE SOIL 
EXCAVATION WORKER 
NAS WIIITING FIEW 
~lll,TON. FI.ORIIh~ 
SI’I‘I~ I8 

CARCINOGENIC EFFECTS 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
12l15197 



? 

TADLE C-23 

INHALATION OF PARTICULATES - SURFACE .SOIL 
EXCAVATION WORKER 
NM WIIITING FIELD 
hIlLTON. FI.ORIDA 
SITE I8 

NONCARCINOGENIC EFFECTS 

CO\IrOuNI) 

AlWliC 

Cadmium 

Chromium 

Coppr 

I ran 

Manganese 

Total petroleum hydrocarbons 

INORGANIC OR SOIL UNITS AIR 
ORGANIC CONCFm‘RAl’ION . CONCENTRATION 

110 (mghn’) 

I 0.73 mg/kg 5.89E-10 
I 3.7 mglkg 2.988-09 
I 10.8 mg/kg 8.71E-09 
I 44.7 mglkg 3.60E-08 
I 4273 mglkg 3.458-06 
I 70.1 mg/kg 5.658-08 

1.4E-11 
7.OE-11 
2.OE-10 
8.5E-10 
8.lE-08 
1.3E-09 

INHALAllON 
RID 

bd4dY) 

m 

ND 

ND 

ND 

ND 

0.000014 

QIJOTIDIT 

9.5E-05 
0 I 6970000 lug/kg I 5.628-06 1 1.3E-07 1 ND I 

ABB-Environmental Services, Inc. 
Ss-inhl8.xls 
11 I28197 



INREff CONTACT WIT11 AND INCIDENTAL INGESTION OF SUBSI’RFACE SOIL 

EXCAVATION WORKER 

NAS WHITING FIELD 

hlll,TON, Fi.ORII)A 

SIIEIR 

VN.l% 

chemical~spcri6c 

a80 

tooli 

rhemiral sprcilic 

5,7YJ 

chcminl-rpccific 

I .CQEO9 

I WKM 

70 

10 

UNlTs 

cm&al specilic 

souRa 

USFJA. 199s 

&rump&m 

IWPA. 1995 

IISEPA. I995 

IMPA. 1997 

uswA. 1~92 
Organic cawenim 

Inorpic ecmwmim 

USEPA. 1991 

Awtmption 

IISEFA, I991 

EQUATIONS 

~I/\ZARD QUOllENT = INTAKE bdk8+) j RmEJkENCE DOSE (m&d@ 

~NTAKE~N~~~N = CB 
RW x AT x 365 dayolyr 

INTAKFawL = Q&Y- 
BW x AT x 365 daydyr 

WbtlY: 
I)&,, = CSxAFxAB!sxCF 

Note: For aoncardnogenic tffab, AT = ED 

i 



DIRlX.3’ CONTACT WITII AND INCIDENTAl. INGESTION OF SllRSlRFAfE SOIL 

EXCAVATION WORKER 

NAS WHITING FIELD 

MILTON, FI.ORIDA 

Sllc‘lfl 

(‘AR(‘INot:E:NIC EFFEC-TS 

Ih’lTs 

SUMMARYCANCERRISK 
[II t&EPA Rcginn IV yi&ance mpccilicr ahnoqtticm faclnra of I IF for organics and 0 I S for inor,gnics (Nmember 1!%35). 

OE+OO. OE+OO, OE+OO 



‘I’A1II.E (‘-24 

DIRECT CONTACT WlTfl AND INCIDENTAL INGESTION OF SUffSURFACE SOIL 

EXCAVATION WORKER 

NM WIIITING FlELD 

hllLTON. FLORIDA 

SI’I EIR 

NoS(‘,\R(‘IN(H:ENI(’ EFFIX-TS 

CI)NCCVlRATTON 

i 



1AIlI.E C-25 

INIIAl,ATIC)N OF FARTICUl.ATES - StWlSC:RFACE SOIL 

EXCAVATION WORKER 

NAS WIIITMG FlE1.I) 

blIJ.TON, R.WUDA 

SII E IX 

I3I’OSURE I’ARAhlE’1‘lcRS IXjUATIONS 

NONCANCC” 

[I~PEFh~hccndcrivcdinchrPEFA~ 
& 
cni 

I PARAMETER SYMROI, VALUE UNITS 1 SOURCE 
ckmicn- 

chemical-specific cycdlic 

I .x+07 m’kp #RliFl 

&mica-specific mglm’ 

2.5 m’lhour IISEI’A. 1995 

70 kg USEI’A. I991 

R hours/day Assumption 

IO dnys/ycar Awmption 

pIl Asrumplion 

0.001 w?ug Organics only 

CA 

IR 

uw 

El 

Ef: 

El> 

(‘I’ 

AT 

AT 

u to Ihi. rrpn. 

70 YCWl USEYA. 1991 

year, IUSEPA, 1991 
- 

CANCKR RISK - INTAKE (m&day) x INWALATION CANCKR SLOWI CACTOR M)” 

‘IIAZAKD QUOTIEW = INTAKE (rnlllyday) I MaALATHlw RKCIIKKNCII DOBE M) 

INTAKE = m 

BW x AT II 365 &ydyr 

whuc: 

CA = c I CF x (mat-j 

ABB-Environmental Services, Inc 
Sb-inh18 xls 
12/l 5197 



INllALATlON OF PARTICULATES - SURSURFACE SOIL 
EXCAVATION WORKER 
NAS WIIITING FIELD 
MILTON. FI,ORII)A 
SITE I8 

CARCINOGENIC EFFECTS 

MORGANIC OR SOIL AIR INTAKE lNHAIAlTON CANCER 

C0hlM)L?i1~ ORGANIC CONCbNTRATION UNITS CONCFNTRATION hdtr*Y) CSF RISK 

110 (rag/m’) (nlR/hdRy)‘-1 

none 

SUMMARYCANCERRISK ~ OE+OO 

ABELEnvironmental Services, Inc. 
Sb-inhl8.xls 
11128t97 



TAIlI,E C-25 

INIIAIATION OF PARTICULATES - SUBSURFACE !joil, 
EXCAVATION WORKER 
NAS WIIITINC FIELD 
MILTON, FLORIDA 
SITE I8 

NONCARCINOGENIC EFFECTS 

IND = no data available. I 

ABB-Environmental Services, Inc 
Sb-inhl8.xls 
11128197 



DIRE(IT CONTACT \VIl’ll AND INCIDENTAL INCESTION OF SIIRFACE SOIL. (‘ENl’RAi> TENDENCY 

ADlILT RESIDENT 

NAS WlIITINC FIELD 

hIllJON, FLORIDA 

SITE 111 

f3l’OSl!HE PAlfAhlETERS 

I PARMlelER SVhIBOL 

CS 

VAUII! UNITS SOURCE 

chemical~~pwific chcmiol-rpific 

100 mg/h IJSEPA. 19’72 

100% urhlru I ISEFA. 1995 

02 mglcm~cwnl IISEI’A. 1942 

chtmica-spwilic unilh I&EPA, 1995 

5.MD cm’ 1 ISEPA. 1992 

rhrmiol qxrifi,. mglrmLwnl IISEI’A, 1992 

I WE02 kghlg or&mic rmrcnim 

I WE06 Ww Inagmic cawemim 

m kg twtPA. IWI 

!%I Lylycar I&EPA. I’??2 

1 !ea” lISf<Ph. IT72 

70 )can USEPA. 1991 

1 van USEPA. 1992 

EQUATIONS 

CANCER RISK = INTAKE @m&-&y) I: CANCER SLOPE FACTOR b&dn@ 

IIAZARD QUOTIENT = INTAKE (m&day) I REFEMBCEDOSE(pJ~day~ 

INTAKF-,, = CSxIRrFIrCFxEFxFD 

RW x AT x 365 daydyr 

tNTAmruuL = DA..., x SA I J% s ED 

BW x AT x 365 daydyr 

D&s., = CSxAFxABS,xCF 

Nolc: For aoaesrclnogmlc eNda, AT = ED. 



l'AIII.E (‘.26 

DIRECT CONTACT WIllI AND IN(‘IDENTAI. INCESTION OF SlIRFA(‘E SOIL. (‘ENTRAL TENDENCY 

ADULT RESIDENT 

NAS \WITING FIELD 

hIlLTON. FLORIDA 

Sl.1 E IS 

CAR(‘INoC;ENI(. EFFE(‘TS 

hllll I3nirwmrntal Scnirc*. Inc 



DIRECT CONTACT Wll’fl AND INCIDENTAl. INCESTION OFSlIRFACE SOIL - CENTRAL TENDENCY 

ADULT RESIDENT 

NAS WHITING FIELD 

hlll,l’ON, FI.ORIDA 

SI lx IR 

NONCARCINOGENIC EFFECTS 

SOMFQUND CONCENlR4TION 



‘1AllI.E (‘-27 

f)IRECl’CONTACf’ WITII AND INClfHZNTAL INCFSTfON OF SI’RFAVE SOIL. (‘ES.lRAI, TENDENCj 

CIIILD RESIDENT 

NAS WIIITING FfEf.D 

AlILTON. Ff.ORIDA 

SII E IX 

EXPOSfIRE PARAhlEfERS 

SVMXOL 

CS 

IR 

R 

AF 

SA 

ARS 

CF 

CF 

RW 

RW 

EF 

Efl 

ED 

S‘L .4 

DA,, 

AT 

AT 

r Fglin AFB (clou 

mJlTs SOURCT! 

umical.spccific 

mg’dv USEPA. 1996 
unitku USEPA, 1995 

mglcm’-evenl USEPA. 1992 

,I USEPA. 1909 
unilksr USEpA. 1995 

kg% Inorganic conwxaion 

kc/v Orpoic conwnion 

kg IISEFA, 1991 

ks I’SEPA. I969 

da)riyc,r III 1’SEPA. 1996 

)e.” USEPA. I$92 

ye.” Asrumption 

EQUATIONS 

CANCER KISK = INTAKE (nu/kpdmy) x CANCFR SUM’E FACTOR (e 

IIAZARO QUOTUP4-I = INTAKE (arlRIday) I -t.X DOBE bq&dxy) 

Wlnerc: 

s%q = SUM (SA x FD I BW) 

DA-., = CSxAFxAKSxCF 



‘I ,\11l.E (‘-27 

f,IRFC’r (‘ONTA(‘r WITII AM) IN(‘If)EVl’Al. INCF,cl-ION OF Sl’RFA(‘E SOIL. (‘FVlRAf. lENIMCNC1 

CIIILD RESIDENT 

NAS WIIITING FIELD 

LlILTON. FLORIDA 

SIIE IR 

CARI‘INDC:ENI(’ EbFEl-IS 



IPIHECT CONTACI‘ WlTlf AND INCIDENTAL INGFSTION OF SIIRFAC‘E SOIL. CENrRAI, TENDENCY 

IARLE (‘-27 

C’IIILD RMIDENT 

NAS WIIIlfNC FIELD 

hlll.lON. FI.ORIDA 

RI I E IR 

YOY(‘AR(~SO~:ESI(‘ F:I’FECl’S 

I IYORCAMCOR 

coMPovNu ORGANIC 

0.73 

3.7 

10.8 

66.7 

42n 

70. I 

697lK!MI 

IwlTli INTAKE 0RN. HAZMII DolhLAL INTAKE DmhlN. !lAmml 
INCFSllON RID QVOnmr AR9 Ill LenhaN. nmm 

%3h 2.1846 0.001 0.003 0.001 2.7R-08 0.08801 0.003 0.01 

mg’kg 7.98-06 0.805 0.002 0.001 7.8E-08 0.8aT.3 o.ooo1 0.002 

mtg/kg 3.38-05 ND 0.001 3.2E-07 No 

@kg 3.IE-03 0.3 0.01 0.001 3. IE-OS 0.806 0.01 0.02 
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Table F 

Summary of Bioaccumulation Data 

Analyte 

VOLATILES [g] 

Acetone 

2-Butanone 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Toluene 

Xylenes (total) 

RllRA Report, Site 18 

NAS Whiting Field 

Milton, Florida 

Bioaccumulatlon Factor [a] 
Log K,, [b] 1 Invertebrate [c] 1 Plant [d] 1 Mammal [e] 1 Bird [fJ 

-0.24 NA NA NA NA 

NA NA NA NA NA 

2.2 NA NA NA NA 

3.2 NA NA NA NA 

1.3 NA NA NA NA 

2.7 NA NA NA NA 

3.2 NA NA NA NA 

SEMIVOLATILES 

bis(2-Ethylhexyl)phthalate 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

5.1 5.1 5.OE-02 8.7E-03 1.9E-01 NA 

3.86 0 4.3 5OE-02 2.5E-02 1.5E-01 NA 

3.6 0 4.3 5.OE-02 25E-02 15E-01 NA 

4.5 4.3 5.OE-02 2.5E-02 1.5E-01 NA 

5.3 4.3 5.OE-02 2.5E-02 1.5E-01 NA 

INORGANICS 

Barium 

Cadmium 

Copper 

Lead 

Manganese 

Nickel 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.5E-03 [g] 

l.lE+Ol 0 

1.6E-01 0 

7.8E-02 [n] 

2.OE-02 [g] 

2.3E-01 0 

1.8E+OO 0 

3.OE-02 [h] 

3.3E+Ol [k] 

7.8E-01 [m] 

O.OE+OO [k] 

5.OE-02 [h] 

1.2E-02 [h] 

6.1 E-01 [m] 

7.5E-03 [i] 

2.1 E+OO [i] 

6.OE-01 [k] 

1.5E-02 [i] 

2.OE-02 [i] 

3.OE-01 [i] 

2.1 E+OO [i] 

NA 

3.8E-01 0 

NA 

NA 

NA 

NA 

NA 

Total Recoverable Petroleum Hydrocarbon 

TRPH NA 

se notes on following page. 

NA NA NA NA 

Mbaf4.xls t/14/99 



Table E - 1 

Summary of Bioaccumulation Data 

RVRA Report, Site 18 

NAS Whiting Field 

Milton, Florida 

P] Units for bioaccumulation factors (BAFs) are mg/kg (wet) tissue weight over mg/kg (dry) soil weight for invertebrates and plants. 
The BAF units for small mammals and small birds are mg/kg (wet tissue weight over mg/kg (wet) food weight. 

J] Log kw values are from the Super-fund Chemical Data Matrix (US 2 PA, 1993) unless otherwise noted. Average Log bwfor 
classes of semivolatiles are presented in the second log Gw column. When available, chemical class log kdw averages are used 
instead of chemical specific log &w to calculate BAF values. 

:] The value is an average BAF for semivolatiles measured in earthworms (Be er, 
Dry weight values were converted to wet weight assuming earthworm are 8 

1990) , unless otherwise noted. 
0% water (BAF,rwerat = BAFwtighr/ 0.2). 

f] Plant BAF were calculated using the followin e uation presented by Travis and Arms (1988) unless otherwise noted: 
log (Plant Bioaccumulation Factor)=l.588- 87 .5 8 (log K,). The calculated plant BAF value was converted from dry weight to wet weight 
by dividing the BAF by a factor of 0.2 (assuming 80% water content of plants) (BAF,rwelght = BAFmwe& 0.2). 

?] Mammalian BAFs were calculated using the following equation from Travis and Arms (1988) unless otherwise noted: 
log BTF (biotransfer factor) = Log K,,6, - 7.6. 

To convert from BTF to BAF, the calculated log BTF is first transformed to base 10 then multiplied by the average ingestion 
rates for nonlactating and lactatin 
by a factor of 0.2 (BAF,t we,ghf = !I 

test animals (12 kg/da ). BAFs are converted from dry to wet feed weight by dividing the BAF 
TF ‘12 mg/day/0.2). 4 here IS an uncertainty involved n using this equation for PAHs because the study 

by Travis and Arms (1988) did not use PAHs in the re ression analysis. 
For semivolate analy-tes wrth Log K+w less than 5 (log 8, < 5) the BAF was assigned a minimal value of 0.15. 
When no literature values for pesticides and PCBs were available, the BAF was calculated regardless of the Log b6,, due to the 

tendency of these lipophylic compounds to bioaccumulate. 
] Bioaccumulation data are generally lacking for birds. Therefore, there is uncertainty associated with estimating body dose for birds without 

considering what chemicals may have bioacumulated in prey-item tissue. 
f] ATSDR (1993) Toxicological Profile for Naphthalene. 
11 Prey-specific value is not available. The value shown is the small mammal BAF for this chemical. 
] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 
] Value derived from BTFs, presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 12 kg/day dry weight. 
:] BAF for earthworms from Diercxsens et al. (1985). 
] Mammal value for copper and plant value for cadmium from Levine et al. (1989). Lead does not accumulate in plant tissue; therefore, 

a BAF of zero was assigned. 
n] Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984). 
I] Median of values reported from Levine et al (1989). 
r] Geometric mean of BAF values (wet weight/dry weights) for worms and woodlice (USEPA, 1985b). wet weight tissue concentrations 

calculated assuming 80% body water content. 
Value from nickel sludge document (USEPA, 1985~) multiplied by 0.2 to represent 80% water composition of earthworms. 

r] Value from nickel sludge document (USEPA, 1985c) multiplied by 0.2 to represent 80% water composition of earthworkms. 

Mhafrlm ,j i 
__ 



Table 1 

Summary of Biqaccumulation Data 

RllRA Report, Site 18 

NAS Whiting Field 

Milton. Florida 

Notes: 

Log Kow = Logarithm transformation of the octanol/water partitioning coefficient 

NA = not available 

BAF = bioaccumulation factor. 

mglkg = milligrams per kilogram. 

BTF = biotransfer factor. 

> = greater than. 

< = less than. 

% = percent. 
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Table E2 
Ingestion Toxicity Information for Wildlife 

RUFS Report, Site 18 
NAS Whiting Field 

Chemical Test Species Test Type Duration 

VOLATILE ORGANIC COMPOUNDS 
cetone Rat Oral NR 

Rat Oral LD5* NR 

Rat Oral LDTo 

Mouse Oral LDIo NR 

Rabbit Oral LD30 NR 

Butanone Rat Oral LDSo NR 

Mouse Oral LD5, NR 

Rat Oral (subchronic) 13 weeks 
arbon disulfide Rabbit Converted inhalatio 34 weeks 
:hylbenzene Rat Oral (subchronic) 182 days 

Rat Oral LD,” 

iethylene chloride Rat Oral LD,, NR 

Dog Oral LD,, NR 

Rabbit Oral LD,, NR 

Rat Oral (chronic) 2 years 
Rat Oral (subchronic) 3 months 

sluene Rat Oral (subchronic) I3 weeks 
Rat Oral LD,, 

Mouse Oral (subchronic) 76 days 
ylenes (total) Rat Oral LD50 

Rat Oral (chronic) 103 weeks 
Japanese quail Oral (acute) 5 days 

Mmon, r IOrJaa 

Effect Lethal RTV Sublethal RTV Reference 

Oral LD50 LOAEL RTV [a] LQAEL NOAEL RTV [a] 

Reproductive effects 273,000 127,300j RTECS, 1993 
Mortality 5,800 RTECS, 1993 

Mortality 9,750 Sax, 1984 

Mortality 3,m I 
64lo RTECS, 1993 

Mortality 5,340 RTECS, 1993 

Mortality 2,737 
I 547 RTBCS, 1994 

Mortality 4,050 RTJXS, 1994 

NOAEL for neurological effects 173 173 ATSDR, 1991a 
NOAEL for fetotoxicity malformations 5 

l1 Liver and kidney toxicity 291 \&I IRIS, 199la 
Mortality 3,500 700 NIOSH, 1985 

Mortality 1,600 320 RTECS, 1994 

Mortality 3,m H 600 RTECS, 1994 

Mortality 1,900 RTECS, 1994 

Liver toxicity 52.6 15.31 IRIS, 1991 
Mortality, blood chemistry, histopathology 12.5 USEPA, 1984 
tncreased liver and kidney weight 446 IRIS, 1991 
Mortality 5,ooo I 

lam NIOSH, 1985 

Decreased open field activity 76 17.61 
Mortality 4,300 

I 
860 NIOSH, 198.5 

Hyperactivity, decreased BW, mortality 500 1 IRIS, 1991 
Mortality 20,000 2,014 1 Hill and Camardeae, 1986 



Table E-2 
Ingestion Toxicity Information for Wildlife 

Duration 

RUFS Report, Site 18 
NAS Whiting Field 

.,1..-.. x.-.2 .- 
1Yl”W11, f IU”aa 

Effect Lethal RI’V 

Oral LDSO LOAEL RTV [a] LOAEL NOAEL RTV [a] 
iEMIVOLAl’ILE ORGANIC COhfPOUNDS 
bnzo(a)pyrene Rat Oral (chronic) Pregnancy Sterility in offspring USEPA, 1984b 

Rat Oral (chronic) 3.5 months Reproductive USEPA, 1984b 

Mouse Oral Multigenerational Decreased fertility of FI progeny; g!ij 10 McClain, R.M., et al., 1972 
decreased F2 litter size 

Mouse Oral (suhchronic) 6 months Mortality ~~ ATSDR, 1993 
ns(2-Ethylhexyl)phthalate Rat Oral LD,,, NR Mortality 30,600 RTECS, 1993 

Rat Oral NR Reproductive effects 7,140 
13.5 

RTECS, 1993 
Rat Oral NR Reproductive effects 35 RTECS, 1993 
Rat Oral NR Reproductive effects ‘S@O RTRCS, 1993 
Rat Oral NR Reproductive effects 17,200 RTECS, 1993 
Rat Oral NR Reproductive effects 10,ooo RTECS, 1993 
Rat Oral NR Reproductive effects 9,766 RTECS, 1993 
Mouse Oral LD,, NR Mortality 30,ooo R’I’ECS, 1993 

Mouse Oral NR Reproductive effects 78,880 RTECS, 1993 
Mouse Oral NR Reproductive effects 4,200 RTECS, 1993 
Mouse Oral NR Reproductive effects 50 RTECS, 1993 
Mouse Oral NR Reproductive effects l,O@J RTECS, 1993 
Mouse Oral NR Reproductive effects 2,@40 RTECS, 1993 

Rabbit Oral LD,, NR Mortality 34,000 R’I’ECS, 1993 

Guinea pig Oral LD,, NR Mortality 26,000 RTECS, 1993 

Guinea pig Oral NR Reproductive effects 20,ooo RTECS, 1993 
Mammal Oral NR Reproductive effects 20,ooo RTECS, 1993 
Mammal Oral NR Reproductive effects 509,otxl RTECS, 1993 

Mouse Oral LDso Mortality 8cQ 
I 160 RTECS, 1993 

Mouse Oral (subchronic) 13 weeks Renal effects 125 RTECS, 1993 

-Methylnaphthalene Rat Oral LD,, Mortality 1,630 I 326 NiOSH, 1985 

Iaphthalene Rat Oral (chronic) 100 weeks Ocular lesions 41 USEPA, 1990a ’ 
Rat Oral (subchronic) 13 weeks Decreased body weight gain 35.7 f-zq USEPA, 1990a 

Mouse Oral LD,, Mortality 533 1M ATSDR, 199Oa 

henanthrene Mouse Oral LD,, NR Mortality 700 El 140 RTECS, 1994 

Mouse Oral (subchronic) 6 months Increased liver weight 120 USEPA, 1989b 
ytene Rat Oral LD50 NR Mortality 2,700 RTECS, 1993 

and NIOSH, 1985 

M0ii* Ora! LD,, m Mortaiity 800 RTECS, i993 

and MOSH, 1985 
Mouse Oral (chronic) 13 weeks Renal effects 125 75 IRIS, 1990 

Chemical Test Species Test Type Sublethal RTV Reference 

-lSFING-TOX.wkl 



Table E-2 
Ingestion Toxicity Information for Wildlife 

RI/F!3 Report, Site 18 
NAS Whiting Field 

hmton, Florida 
Chemical Test Species Test Type Duration Effect Lethal RTV Sublethal RTV Reference 

Oral LD50 LOAEL RTV ]a] LOAEL NOAEL RTV [a] 
KIRGANIC ANALYTES 
arium Rat Oral (chronic) 68 weeks 142 IRIS, 1993 

Rat Oral (subchronic) 13 weeks 91 Dietz et al., 1992 
Rat 10 days 198 -1 ATSDR, 199Ob 
Rat 13 weeks 430 piq Dietz et al., 1992 

admium Rat NR 155 RTECS. 1993 
Rat NR 220 

pIir2.15 
RTECS; 1993 

Rat NR 21.5 RTECS, 1993 
Rat NR 23 RTECS, 1993 

Rat 

Oral (acute) 
Oral (subchronic) 
Oral 
Oral 
Oral 
Oral 
Oral LDJO 

‘Oral LD50 

Oral LD30 

Renal ultrastructure changes 
Renal effects 
Decreased ovarian weight 
20% population mortality 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Mortality 

Mortality 

Mortality 

Reproductive effects 
Reproductive effects 
Mortality 

Egg production suppressed 
Reproductive effects 

250 

225 

890 

150 

Eisler, 1985 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 
RTECS, 1993 
Eisler, 1985 

Eisler, 1985 
NIOSH, 1985 

and RTECS, 1993 
Sax. 1984 

Rat 

Opper 

Mouse 

Mouse 
Mouse 
Guinea pig 

Mallard 
Rat 

Oral 
Oral 
Oral LDJo 

Oral (subchronic) 
Single oral dose 

NR 

NR 

NR 
NR 
NR 

90 days 

aad 

Rat Oral LDs,, NR 

Mouse Oral (chronic) 30 days 
Rat Oral NR 
Rat Oral NR 
Rat Oral NR 
Rat Oral NR 

Calf Oral LD,a NR 

Rat Oral (subchronic) 12-14 days 
Mouse Oral NR 
Mouse Oral NR 
Mouse Oral NR 
Mouse Oral NR 
Domestic animal Oral Nit 
Mammal Oral NR 
Kestrel Diet NR 

Kestrel nestlings Oral IO days 

Japanese quail Oral LDr, 5 days 

Rat Oral (chronic) 2 generations 

Guinea pig Oral LD,, 

Rock dove Oral (chronic) NS 

Rock dove Oral LDso 

Mortality 940 

Decreased litter sizes with teratogenic effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Mortality 220 

Decreased fetal body weight 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Decreased egg laying fertility; decreased 
shell thickness 
Reduced growth and brain weight; abnor 
development 
Mortality 24,752 

Developmental effects 

Mortality 

Mortality 

Kidney pathology; learning deficiences 

300 

375 

448 
1.700 

El 

I 
188 

10 
152 

100 
790 

1,140 
520 

1,100 

2.5 
1,120 
6,300 

300 
4,800 

662 
2,118 

RTJXS, 1993 
RTECS, 1993 
RTJXS, 1993 
RTECS, 1993 
Eisler, 1988a 

McCIain and Backer, 1972 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 
RTECS, 1993 

1 4.61 [b] Eisler, 1988a 

125 Eisler, 1988a 

1 7 Kimmel et al., 1980 and 
Grant et al., 1980 

I 
60 

75 

6.25 

Hill and Camardese, 1986 

Sax, 1984 

Anders et al., 1982 and 
Dietz et al., 1979 

Kendall and Scanlon, 1985 

-18FINt k.wkl jJ ‘, 



Chemical ]““‘“‘i., 

Rock dove Oral LD,, 

Aanganese 

lickel 

inc 

MOW? Oral (subchronic) 
Mouse Oral (chronic) 
Rat Oral LD,, 

Rat Oral LD,, 

Rat Oral (subchronic) 
Rat Oral (chronic) 
Guinea pig Oral LD,,, 

Monkey Oral (chronic) 
Rodents/livestoc Oral (subchronic) 
Mouse Oral (subchronic) 
Rat Oral 
Rat Oral LD,, 

Rat Oral (chronic) 
Rat Oral LD,, 

Japanese quail Oral (acute) 

Dog Oral (chronic) 
Rat Oral LDs, 

Rat Oral 
Ferret Oral 
Rat Oral (subchronic) 

Tabk 
Ingestion Toxicity Information for Wildlife 

Duration 

RUFS Report, Site 18 
NAS Whiting Field 

Milton, Florida 
Effect Lethal RTV Sublethal RTV Refetence 

Mortality 
Oral LD50 LOAEL RTV [a] LOAEL NOAEL RTV [a] 

375 75 Kendall and Scanlon, 1985 

90 days Delayed growth of testes 
103 weeks Mortality 
NR Mortality 

20 days Mortality 

20 days Decreased litter weight during gestation 
103 weeks Mortality 
NR Mortality 

I8 months Weakness, rigidity 
IO days 2 months Decreased growth rate 
I80 days NOAEL for mortality 
NR Reproductive effects 
NR Mortality 

2 years Decreased body weight gain 
NR Mortality 

5 days Mortality 
2 years Histological lesions in bone marrow 

Mortality 

Gestation Fetal resorptions in 4 to 20% of population 
3-13 days Mortality and gastrointestinal effects 
NR Kidney toxicity 

410 

225 

140 14 
4,050 

pq 
930 

400 

(2,300 2,300 

61 

350 

504 

2,510 

25 
IO0 

158 

50 1 
I02 

62.5 

1 200 
390 

160 

ATSDR, 199Oc 
ATSDR, 199Oc 
ATSDR, 199Ck 

ATSDR, 199Oc 

ATSDR, 199Oc 
ATSDR, 199Oc 
USEPA, 1984a 

ATSDR, 199Oc 
Cunningham et al., 1966 
Gianutsos and Murray, 1982 
RTECS, 1994 
ATSDR, 1987a 

ATSDR, 1987a 
Sax, 1984 

Hill and Camardese, 1986 
ATSDR, 1987a 
RTECS, 1993 

Shlicker and Cox, 1968 
Straube et al., 1980 
Llobet, et al., 1988 

mores: 
LD,, = Dose resulting in 50% mortality in test population 

BW = Body weight 
NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 
NR = Not reported 
[a] Selected RTVs are boxed. Lethal and sublethal RTVs are chosen based on the data hierarchy discussed in Section 7.5.1. 
[b] Converted to dose per kilogram body weight by multiplying by ingestion and dividing by body weight. Body weights for birds obtained from Dunning, 1984. 

Ingestion rates were calculated using the following regression equation (for all birds) from USEPA, 1993b: Food Ingestion (kg/day) = 0.00582 * Body Weight 6~0.651, (kg). Ingestion rates for the chicken from NRC, 1984 (p 
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Compound 
folatile Organic Compounds 

Acetone 
2-Butsnone 
Carbon disultide 
Ethylbenzene 
Methylene chloride 
Toluene 
Xylenes (total) 

Table E-3 
RTVs Selected for Ecolo&al Risk Assessment [a] 

Units (mg/kgBW/day) 

RI/FS Report, Site 18 
NAS Whiting Field 

Milton. Florida 
Small Mammal [b] Small Bird [c] 1 Predatory Mammal [d] 1 Predatory Bird [e] 
Lethal 1 Sublethal Lethal 1 Sublethal1 Lethal I Sublethal I Lethal I Sublethal 

600 27,300 600 27,300 
547 173 547 173 

II 11 
700 29 700 29 
320 5 600 5 

IO00 8 1000 8 
860 50 201 860 50 201 

Bmivolatile Organic Compounds 
bis(2-Ethylhexyl)phthhalate I60 3.5 160 3.5 

2-Methylnaphthalene 326 10 14 326 10 lfl 
Naphthalene 107 3.6 107 3.6 

Phenanthrene 140 10 14 140 10 14 
Pyrene 160 10 [fl 160 10 rfl 

oorganic Compounds 
Barium 
Cadmium 1 

Copper 
Lead 75 4.61 

Manganese 
Nickel 
Silver 
Zinc 

43 19.8 
30 2.2 

188 IO 
m 7 

2300 620 
13 5 

6.8 1.81 
502 200 

43 19.8 
30 2.2 

188 10 
60 7 

2300 620 
13 5 

6.8 1.81 
502 200 

1 

75 4.61 

102 

Notes: 

[a] Lethal and sublethal RTVs correspond to the boxed values presented in Table E-2. 
[b] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the cotton mouse or the short tailed shrew. 
[c] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the eastern meadowlark. 
[d] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the red fox. 

When no data were available, the small mammal values were used as a surrogate. 
[e] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the great homed owl. When no data 

were available, the small bird values were used as a surrogate. 

[fl The value for benzo(a)pyrene was used as a surrogate. 

RTV-SUMMP.WKl 1 
‘1 1 



Table k-4 
Summary of Toxicity Data for Plant Receptors 

RI/RA Report, Site 18 
NAS Whiting Field 

Milton, Fl&ida 

VOLATILE ORGANICS 
Acetone 
2-Butanone 
Carbon disulfide 
Ethylbenzene 
Methylene chloride 
Toluene 
Xylene (total) 

SEMI-VOLATILE ORGANICS 
bis(2-Ethylhexyl)phthalate 
2-Methylnaphthalene 
Naphthalene 
Phenantbrene 
Pyrene 

INORGANICS 
Barium 
Cadmium 
Copper 
Lead 
Manganese 
Nickel 
Zinc 

Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 

TPH NA 

Hulzebos et al., 1993 
Will and Suter, 1994 
Hulzebos et al., 1993 

Hulzebos et al., 1993 

Hulzebos et al., 1993 

NA 
NA 
NA 

200 PI 
>I,000 

200 
>I,000 

>l,ooo 

25 [CI 
100 
25 [CI 
25 [CI 

500 
3 

100 
50 

500 
30 
50 

[a] Phytotoxicity benchmarks from Will and Suter (1994) are derived by rank ordering the LOEC values and then picking a number that 
approximates the 10th percentile. Values from Hulzebos et. al. (1993) represent 14-growth EC508 for Lactuca sativa in soil. 

[b] Value for toluene used as a surrogate 
[c] Value for acenaphthene used as a surrogate. 
TPH = Total Petroleum Hydrocarbon. 
NA = Not Available. 
LOEC = Lowest Observed Effect Concentration. 
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Table E-5 
Summary of Toxicity Data for Terrestrial Invertebrates 

RI/RA Report, Site 18 
NAS Whiting Field 

VOLATILE ORGANIC COMPOUNDS 
Acetone 
2-Butanone 
Carbon disulfide 
Ethylbenzene 
Methylene chloride 
Toluene 
Xylene (total) 

NA NA 
NA NA 
NA NA 
Soil Test 14 day 
Soil Test I4 day 
Soil Test I4 day 
Soil Test 14 day 

SEMIVOLATILE ORGANIC COMPOUNDS 
bis(2-EthylhexyI)phthalafe Soil Test 14 day 
2-Methylnaphthalene Soil Test 14 day 
Naphthalene Soil Test 14 day 
Phenanthrene Soil Test 14 day 
Pyrene Soil Test 14 day 

INORGANIC ANALYTES 
Barium NA 
Cadmium Soil Test 
Cadmium Soil Test 
Cadmium Soil Test 
Cadmium Soil Test 
Cadmium Soil Test 
Copper Soil Test 
Copper Soil Test 
Copper Soil Test 
Copper Soil Test 
Lead Soil Test 
Lead Soil Test 
Manganese NA 
Nickel Soil Test 
Nickel Soil Test 
Zinc Soil Test 
Zinc Soil Test 

NA 
I4 day 
14 day 
I4 day 
20 week 
2 week 
I4 day 
I4 day 
20 week 
2 week 
20 week 
2 week 
NA 
20 week 
2 week 
20 week 
2 week 

NA NA NA 
NA NA NA 
NA NA NA 
E. foetida 106 LC-dSO- 
E. foetida 140 LC-dSO- 
E. foetida 106 LC-dSO- 
E. foetida 106 LC-dSO- 

4 test specie 
E. foetida 
E. foetida 
E. foetida 
E. foetida 

2,390 LC-dSO- 
II3 LC-dSO- 
173 LC-dSO- 
173 LC-dSO- 
173 LC-dSO- 

NA 
E. foetida 
E. foetida 
E. foetida 
E foetida 
E. foetida 
E. foetida 
E. foetida 
E. foetida 
E. foetida 
E. foetida 
E. foetida 
NA 
E. foetida 
E. foetida 
E. foetida 
E. foetida 

NA NA 
900 0 % mortality 

2,700 100 % mortality 
1,000 [d] LC-d50- 

50 [e] Decrease in cocoon productio 
1,843 LC-dSO- 

IO 0 % mortality 
30 20 % mortality 

2,000 [e] Decrease in cocoon production 
643 LC--dSO- 

5,000 ]e] Decrease in cocoon production 
5,941 LC-dSO- 

NA NA 
400 [e] Decrease in cocoon productio 
751 LC-dSO- 

5,000 [e] Decrease in cocoon production 
662 LC-d50- 

NA 
NA 
NA 

21 la1 
150 [a] 

21 [al 
21 [al 

478 [b] 

34 la1 
34 La1 
34 [al 
34 [al 

NA 

50 

30 

1,190 [cl 
NA 
400 

130 [c] 

NA 
NA 
NA 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 

Neuhauser et al., 1986. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al.. 1985. 

NA 
Bouche et al., 1987 
Bouche et al., 1987 
van Gestel and van Dis, 1988 
Malecki et al., 1982 
Neuhauser et al ., 1985 
Bouche et al., 1987 
Bouche et al., 1987 
Malecki et al., 1982 
Neuhauser et al., 1985 
Malecki et al., 1982 
Neuhauser et al., 1985 
NA 
Malecki et al., 1982 
Neuhauser et al., 1985 
Malecki et al., 1982 
Neuhauser et al., 1985 

[TRPH NA NA NA NA NA NA NA 
NOTES: 
[a] Equal to the lowest LC--dSO- in each chemical class, multiplied by a safety factor of 0.2, as described in text. Value for fluorene used for PAHs. 
[b] Mean of LC--dSO-s for four test species (-iA. tuberculata, E. foetida, E. eugeniae-, and -iP. excavatus) from artificial soil tests; values used for a whole chemical class are multiplied by a factor of 0.2 

(Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 
[c] Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposed population from acute effects (USEPA, 1986a). 
[d] LC--dSO- value for soil at pH = 7.0; LC--dSO- = 320 uglg - 560 uglg for soil pH = 4.1 
[e] Acetate salt 
NA = Not available 
TRPH = Total recoverable petroleum hydrocarbons 

i 



Table E-t 
Exposure 1 meters and Assumptions for Terrestrial Receptors [al 
Site 18 
Remedial Investigation and Feasibility Study. Site 18 
Naval Air Station Whiting Field, Milton, Florida 

cottm nKm.se (Small herb. mammal) 

Short-tailed shrew (Small omn. mammal) 

Mourning dove (Small herb. bird) 

R&far (Predatory mammal) 

## 88% 0% 0% 2% 0.147 1 l.OOE+OO o.Ocr29 0.021 

## 12% 0% 0% 10% 0.96 1 l.OOE+OO o.OQ24 0.017 

## 94% 0% 0% 5% 5 1 1 .OOE+OO 0.0154 0.13 

## 10% 57% 10% 3% 250 1 2.OOE-02 0.24 4.69 

IRed-tailed hawk (Predatory bird) ## 0% 70% 27% 3% 800 1 6.25E-03 0.113 1.02 

NOTES: .:.:.:.. .: : :.: . . . . . . . . . . . :., . : : 
I$fg!gjge#&2 ,;:j:j ‘c:. .... 5.0 ak-& 

[a] Documentation of exposure parameters presented in: Table 7-5 

[b] ED = Exposure Duration (percentage of year receptor is expected to be found at study area). ED is assumed to be 1 for this risk assessment. 

[c] SFF = Site Foraging Frequency (calculated by dividing site area by receptor home range (cannot exceed 1.0)). SFF is assumed to be 1 for lethal exposure scenario. 
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Table E-7 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site I8 
Naval Air Station Whiting Field, Milton, Florida 

2-Butanone l.lE-01 

Acetone 2.6E-01 

Carbon disulfide 4.W02 

Ethylbenzene 7.8EO.2 

Methylene chloride 8.6E-a2 

Toluene 4.9E-02 

Xylenes (total) 1.4E+00 

2-Methylnaphthalene 7.OEt00 

Naphthalene 2.7E +OO 

Phenanthrene 2.2E+00 

Pyrene 2.4EtOO 

bis(2-Ethylhexyl)phthalate 2.8EtOO 

Barium 3.3EtOl 

Cadmium 3.7EF.00 

Copper 4.2EtOI 

Lead 8.4Ei-01 

Manganese 7.OE+Ol 

Nickel 3.6E+OO 

Zinc 6.2E+Ol 

TRPH 7.OEi-03 

ECPC = Ecological Contaminant of Potential Concern 

TRPH = Total recoverable petroleum hydrocarbons 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 

NA O.OE+oO NA O.OE+OO 

NA O.OEtOO NA o.oE+oo 

NA O.OE+OO NA O.OE+oO 

NA O.OE+OO NA O.OE+OO 

NA O.OEtoo NA O.OE+W 

NA O.OE+OO NA O.OE+oO 

NA O.OEtoo NA O.OE+OO 

5.OE-02 3.5E-01 7.6E-03 5.3EM 

5.OE-02 1.3E-01 7.6E-03 2.OE-@2 

5.OEM l.lE-01 7.6E-03 1.7E-W 

5.OE-02 1.2E-01 7.6E-03 1. SE-02 

5.OE-02 I .4E-01 6.7E-03 1.9E-0.2 

3.4E-01 l.lE+Ol 3.OE-02 9.8E-01 

2.4ESOO 8.9E+00 3.3lz+01 1.2E+U2 

3.9E-01 1.6E+ol 7.8E-01 3.3E+Ol 

3.1E-01 2.6E+o1 O.OE+OO O.OE+OO 

4.8E-01 3.4Ef01 5.OE-02 3.5E+OO 

3.2ESOO l.ZE+Ol 1.2E-02 4.3E-02 

9.5E-01 5.9E+ol 6.1E-01 3.8E+Ol 

NA O.OE+OO NA O.OE+OO 

BAF VALUES FOR 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.4E-01 

2.4E-01 

2.4E-01 

2.4E-01 

3.OE-01 

7.5E-03 

2.1E+OO 

6.OE-01 

l.SE-02 

2.OE-02 

3.OE-01 

2.1E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.8E-01 

NA 

NA 

NA 

NA 

NA 

NA NA 

[a] Bioaccumulation data presented in: Appendix E, Table E-l 

[h] ECPC concentrations in invertebrate tissue equals the invertebrate BAF multiplied by the maximum soil concentration of the contaminant. 

[c] ECPC concentrations in plant tissue equals the plant BAF multiplied by the maximum soil concentration of the contaminant. 
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Estimatea khronic Exposure to Terrestrial Receptors from Ingestion of Reasonable h/l Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site 18 
Naval Air Station Whiting Field, Milton, Florida 

POTENTIAL DIETARY FXPOSURE (mpJkgBW/day) [dl 

. . . 

2-Butanone 
Acetone 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Toluene 

Xylenes (total) 

2-Methylnaphthalene 
Naphthalene 

Phenanthrene 

Pymne 

bis(Z-Ethylhexyl)phthalate 

Barium 

Cadmium 

Copper 
Lead 

Manganese 
Nickel 

Zinc 
TRPH 

3.OE-04 
7.2EJ.M 

1.3E-04 

2.1E-04 

2.4E-01 

I .4E-04 

3.8E-03 

5.9E-02 
1.5E-02 

l.lE-02 

1.3E-02 

1 .SEO2 

5.3lz+OO 

1.5E+OI 

l.4E+Ol 

3.OE+Ol 

3.3E+OI 

5.9E-01 

5.SE+OI 

1.9E+OI 

1.5EM 
3.76-03 

6.7E-04 

l.lE-03 

I .2E-03 

6.9E-04 

I .9EQ2 

3.7Eal 
?.EEM 

5.8E-02 

6.6E-02 

8.3E-W 

4.lE+Ol 

5.7E+OO 

7.7EtOl 

2.4E+M 

2.6E+M 

4.6E+00 

4.OE+O2 

9.8E+OI 

6.5E-04 
1.6Ea3 

2. EE-04 

4.6E-04 

5.1E-04 

2.98-W 

8.1E-03 

5.OE-02 
1.9E-02 

l.SE-t-12 

1.7E-02 

1.9E-Cr2 

7.4E-01 

1.4E+Ol 

4.7E+00 

3.lE+OO 

3.6E+oO 

7.5E-02 

E.EE+Oo 

4.lE+Ol 

3.3E-06 
8.OE-06 

1.5E-06 

2.4E-06 

2.68-06 

1.5E-06 

4.2E-05 

9.6E-04 
2.1E-04 

1.6E-04 

1.8E-04 

2.3E-04 

8.OEM 

lSE-01 

4.OE-01 

4.6E-01 

5.2E-01 

I .2EM 

2.9E-kW 

2.1E-01 

2.3E-06 
5.4E-06 

9.9EM 

1.6E-06 

1.8E-06 

l.OE-06 

2.8E-05 

3.2E-04 
9.4E-05 

7.4E-05 

8.2E-05 

l.lE-04 

1.3E-03 

8.1E-02 

9SEM 

8.8E-03 

1.2EM 

2.8E-03 

1.6E+Oo 

1.4E-01 

[dl Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight. 
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Table E-8 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable iXIaxituum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study. Site 18 
Naval Air Station Whiting Field. hlilton. Florida 

/,,,,, 

?-Butanone 

Acetooe 

Carbon disulfide 

Ethylbenzeoe 

hlethylene chloride 

Tohlene 

Xylenes (total) 

‘-hletllvlnapl~tllalcne 

Naphthalenr 

Pbenanthrenr 

Pyenr 

I~is(2-Etl~~ll~rx~l)I,l~thalatr 

Barium 

Cadmium 

Copper 

Lead 

hlanganese 

Nickel 

PDE 
3.OE-01 

7.2E-M 

I .3E-Ot 

7. IE~Ol 

2.4E-01 

I .4&M 

3 SE 03 

S.9E 02 

l.5E-01 

I.IE 0’ 

I .3E-02 

1 .SE-02 

.i.SE tOU 

I SE~OI 

I.JE to1 

3.OE to1 

3 3E+OI 

5.9E-01 

s.sEtOI 

I .9E+Ol 

5 5E+O2 

b.OE+OZ 

7.OE+02 

J.ZEfOZ 

LOEi03 

8.6E-t 02 

HEto? 

I. IE t-02 

I JE t-o? 

l.M+Oz 

1.6Et03 

-13EiOl 

3OEtOl 

19r:io: 

(>.OE + 01 

2.3E t 03 

I .3E+01 

S.OEt-02 

5.5E-07 I .5E-03 

I .2E-06 3,7E-03 

O.OE+cn 6.7E-04 

3. IE-07 I. IE-03 

7 .JE-07 I .X-03 

I .4EmO7 6.9E-04 

J.-lE-06 I .9E-02 

I .EE~W 3.7E--01 

I JE-OJ 7. EE~O? 

8 ZE-OS 5.8E-K? 

E.?E-OS 6.6E-02 

9 7E-05 8.3E-02 

1.2E-01 1.IEi 01 

5. IE-01 5.7Ec00 

7 3E 02 7.7E+OI 

.s. IE-01 2.4E+O2 

I .1E~O2 l.hE+C12 

J.SE-02 4.6EtOO 

LIE-01 4.OEfOZ 

O.OEfco 9.8E+Ol 

[SUl\lhlARY HAZARD INDEX ) l.JE+cn 1 6.8EfOo 4.2E-02 
.^. I. 

PDE = Potential Dietary Exposure (mgikpB\V!Jay) RTV : Rekrencr Toxicity Value (mg/kgBWlday) HQ = Hazard yuotcent (calculated by dividing PDE by RTV) 

5.5EfO2 

6.OE+cr2 

7.OEfO2 

3.2E+O2 

l.OE+03 

8.6E-tO2 

3.3EfO2 

I. IE+OZ 

1.4E+O? 

l.6E+OI? 

1.6E+O2 

4.3rz+o1 

3.OEi 01 

I .9E+M 

6.OEfOl 

2.3E+03 

1.3E+Ol 

5.OE+o2 

2. EE-06 

6.7-E-06 

O.OE +OO 

I (6E.06 

3. EE-06 

6.9E-07 

2.2E-05 

I. IE-03 

7.3E GM 

4. IE-04 

4. IE-04 

5.2E-04 

9.SE-01 

I .9EmOI 

4. IE-01 

4.OE+OO 

1. IE-01 

3.6E-01 

7.9E-01 

O.OE+oO 

6.58-04 

1_6E-03 

2.8E-04 

4.6E-04 

5. IE-04 

2.96-04 

8. IE-03 

5.OE-02 

I .9E-02 

I .5E-02 

I .7E-02 

I .9E-02 

7.4E-01 

1.4E+Ol 

4.7E+OO 

3.1EfOO 

3.6E+OO 

7.5E-02 

E.EE+OO 

4. IEfOl 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.OEi02 4.OE-05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.5EtOI 4. IE-02 

O.OE+OO 

l.OE+@2 7.4E-04 

o.oE+oo 

O.OE+OO 

j/l 1199 



n Potcnfial I.etbal f!ffecfs for ‘I‘errestriai K wcptors from K~azonahle hIa.. no Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 18 

Remedial fnvestlgation and f:easibifit). Study. Site I II 

Naval Air Station U’biting Field. hlilton. Flol-ida 

I ANALYTE Red fox 
PDE RTV HQ 
3 ZE-06 

8.OF Oh 

I TE-06 

?.JE Oh 

1 hE 06 

I FE06 

-I 21E 05 

‘4 bf-: 04 

2 I fi 0.4 

I 6fZ 01 

I Sf’ 0-I 

2 3E Cu 

Y.OE-O? 

I.iE-01 

-I.OE-01 

4.6%01 

S.?E-01 

1.2E01 

2.9EfOO 

1. IE-01 

5.5E-f 02 

60Ett02 

7. OE t- 0’ 

6 OE i- 01 

I .OE 1~03 

8 6E -t 02 

33EfO7 

I I fJ t 02 

I-IEto: 

I .bE t 01 

I hE+K 

1 3E t 01 

3 01Ji01 

I .9E t 02 

6.OE+OI 

7.3E+03 

1.3E+oI 

S.OE+O2 

6. I E-05 

I 35OE 

O.OE i o( 

JJE 05 

1 JE-o$ 

I .5E-05 

19E-08 

3 OE Ot 

I 9E-06 

I IE-06 

I IE06 

I iE-06 

I .9E 03 

4.9E-03 

2. Ifs03 

7.6E-03 

2 3Em04 

9. IE-@4 

5.9E-03 

O.OE+oo 

2.3E-06 

5.4E-06 

9.9E 07 

I .6E-06 

I. SE-06 

I .OE-06 

1.8E-05 

3.2E-04 

Y.-C05 

7.4Em05 

8.7-E-05 

I. IE-01 

I .3E-03 

8. IE-02 

9.5E 02 

8.8E-03 

I .2E-02 

2.8E-03 

I .6E+Oo 

I .4E-01 

O.OE+OO 

O.OE+oo 

O.OE+OO 

O.OE+OO 

O.OE+oo 

O.OE+oo 

2.OE+O2 1.4E-07 

O.OE+OO 

O.OE-tO0 

O.OE +@I 

O.OE+C!O 

O.OE+OO 

O.OE+OO 

O.OE+Im 

O.OE+oO 

7.5fz+01 I .2E-04 

O.OE+OO 

l.OE+02 5.9E-04 

O.OE+OO 

O.OE+Ml 

]SUhfhlARY HAZARD INDEX I 2.4E-02 7. IE-CM 

PDE = Potential Dietary Exposurtz (~n~!k~B’vV~Ja> ) RTV = Reference Toxicity Value (mp/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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Table E-9 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site 18 
Naval Air Station Whiting Field, Milton, Florida 

~ Al&qE;.::;::,-~:: ..:y “.:: : :,:: 

2-Butanone 

Acetone 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Toluene 

Xylenes (total) 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexyl)phthhalate 

Barium 

Cadmium 

Copper 

Lead 

Manganese 

Nickel 

3 .OE-04 

7.2E-04 

I .3E-04 

2.1E-04 

2.4E-04 

I .4E-04 

3.88-03 

5.93%02 

1.5E-02 

I.lE-02 

1.3E-02 

1.5E-02 

5.3lZ+OO 

1 .SE+Ol 

I .4E+01 

3.OE+Ol 

3.3E+OI 

5.9E-01 

5.5E+Ol 

I .9E+01 

1.7E+02 

2.7E+04 

l.lE+Ol 

2.9E+Ol 

5.3E+OO 

7.6E+OO 

5.OEfOl 

1 .OE+Ol 

3.6E+OO 

1 .OE+Ol 

1 .OE+Ol 

3.5E+Ol 

2.OE+Ol 

2.2E+OO 

1 .OE+oI 

7.OE+OO 

6.2E+02 

s.OE+oo 

2.OEt02 

1.7E-06 

2.7858 

1.2E-05 

7.4E-06 

4.5E-05 

1 .SE-05 

7.5E-05 

5.9E-03 

4.1E-03 

l.IE-03 

1.3E-03 

4.4E-04 

2.7E-01 

7.OE+OO 

1.4E+OO 

4.3E+OO 

5.4E-02 

1.2E-01 

2.7E-01 

O.OE+OO 

I 

1 .SE-03 

3.7E-03 

6.7E-04 

1 .lE-03 

1.2E-03 

6.9E-04 

1.9E-02 

3.7E-01 

7.8&-02 

5.8E-02 

6.6E-02 

8.36-02 

4.1E+Ol 

5.7E+OO 

7.7E+Ol 

2.48+02 

2.6Ei02 

4.6E+OO 

4.OE+O2 

9.8E+Ol 

1.7E+O2 

2.7E+04 

l.lE+Ol 

2.9E+Ol 

5.3E+OO 

7.6E+OO 

5.OE+Ol 

1 .OE+Ol 

3.6E+OO 

1 .OE+Ol 

l.OE+Ol 

3SE+Ol 

2.OE+Ol 

2.2E+OO 

1 .OE+Ol 

7.OE+OO 

6.2EfO2 

S.OE+OO 

2.OE+O2 

8.9E-06 

1.4E-07 

6.IE-05 

3 JE-05 

2.3E-04 

9.lEO5 

3.9E-04 

3.7E-02 

2 s2E-02 

5.8E-03 

6.6E-03 

2.4E-03 

2.1E+OO 

2.6E+OO 

7.7E+OO 

3.4E+Ol 

4.2E-01 

9.2E-01 

2.OE+OO 

O.OE+OO 

1 5.oiZ+oi 

PDE = Potential Dietary Exposure (mg/kgBWlday) RTV = Reference Toxicity Value (mg/kgBW/day) 

TRPH = Total recoverable petroleum hydrocarbons 

-4FrLS i wkl 

6.5E-04 

1.6E-03 

2.8E-04 

4.63%04 

5.1E-04 

2.9E-04 

8.1E-03 

5.OEM 

1.9E-02 

l.SE-02 

1.7E-02 

1.9E-02 

7.4E-01 

1.4Ef01 

4.7E+OO 

3.1E+OO 

3.6E+OO 

7.5E-02 

8.8EtOO 

4.1E+Ol 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 .OE+OO 1.4E+Ol 

O.OE+OO 

4.6ECOO 6.7E-01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 1.4E+Ol 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

i/14/99 



Table E-’ X 
Risk from .I ential Sublethal Effects for Terrestrial Receptors from Reasonable Ma. m Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site 18 
Naval Air Station Whiting Field, Milton, Florida 

2-Butanone 

, Acetone 

,Carbon disultide 

Ethylbenzene 

Methylene chloride 

Toluene 

Xylenes (total) 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexyl)phthalate 

Barium 

Cadmium 

Copper 

Lead 

Manganese 

Nickel 

Zinc 

TaPH 

3.3E-06 

8 .OE-06 

1 .SE-06 

2.4E-06 

2.6E-06 

I .SE-06 

4.2E-05 

9.6E-04 

2.IE-04 

I .6E-04 

1.8E-04 

2.3E-04 

S.OE-02 

I .SE-01 

4.OE-01 

4.6E-01 

5.2E-01 

1.2E-02 

2.9E+OO 

2.1E-01 

I .7E+02 

2.7E+04 

l.lE+Ol 

2.9E+Ol 

5.3E+OO 

7.6E+OO 

S.OE+OI 

1 .OE+Ol 

3.6E+OO 

I .OE+OI 

I .OE+OI 

3.5E+OO 

2.OE+OI 

2.2E+OO 

I .OE+OI 

7.OE+OO 

6.2E+02 

5.OE+OO 

2.OE+M 

I .9E-O$ 

2.9E-1C 

1.3E-0; 

8.2E-08 

5.OE-Oi 

2 .OE-0; 

8.4E-07 

9.6E-05 

5.8E-05 

1.6E-05 

I .8E-05 

6.7E-05 

4.OE-03 

6.7E-02 

4.OE-02 

6.5E-02 

8.4E-04 

2.48-03 

I .5E-02 

O.OE+OO 

2.38-06 

5.48-06 

9.9E-07 

1.6E-06 

I .8E-O6 

1 .OE-06 

2.8E-05 

3.2E-04 

9.4E-05 

7.4E-05 

8.2E-05 

I. I E-04 

I .3E-03 

8.IE-02 

9.5E-02 

8.8E-03 

I .2E-02 

2.8E-03 

1.6EtOO 

1.4E-01 

O.OE+O( 

O.OE+O( 

O.OE+O( 

O.OE+O( 

O.OE+O( 

O.OEtO( 

O.OE+OC 

O.OE+OC 

O.OE+Ot 

O.OE+OC 

O.OE+OC 

O.OE+OC 

O.OE+W 

I .OE+OO 8.1E-02 

O.OE+OO 

4.6E+OO 1.9E-03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

ISUMMARY HAZARD INDEX I 1.9E-01 1 8.3Eo2 

PDE = Potential Dietary Exposure (mg/kgBW/day) RTV = Reference Toxicity Value (mg/kgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

TRPH = Total recoverable petroleum hydrocarbons 
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Table E- 10 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site 18 

Naval Air Station Whiting Field, Milton, Florida 

EXPOSURF, CONCENTRATION DATA 

It-Butanone 

Acetone 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Toluene 

‘Xylenes (total) 

‘2-Methylnaphthalene 

iNaphthalene 

I .OE-0 I 

1.2E-01 

4 .OE-02 

5.5E-02 

5.3E-02 

3.6E-02 

4.1E-01 

3.SE+OO 

I .SE+OO 

Phenanthrene I SE+00 

Pyrene 1.4E+OO 

bis(2-EthylhexyI)phthalate I .SE+OO 

Barium 2.7E+Ol 

Cadmium 3.1EtOO 

Copper 3.6E+Ol 

Lead 3.1E+OI 

Manganese 5.7E+Ol 

Nickel 3.OE+00 

Zinc 4.4E+Ol 

TRPH S.IE+03 

ECPC = Ecological Contaminant of Potential Concern 

TRPH = Total recoverable petroleum hydrocarbons 

L 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 

NA O.OE+OO NA O.OE+00 

NA O.OE+OO NA O.OE+OO 

NA O.OE+OO NA O.OE+OO 

NA O.OE+OO NA O.OE+OO 

NA O.OE+OO NA O.OE+OO 

NA O.OE+OO NA O.OE+OO 

NA O.OE+OO NA O.OE+OO 

S.OE-02 1.7E-01 7.6E-03 2.6E-02 

5 .OEM 7.SE-02 7.6E-03 l.lE-02 

5 .OE-O2 7.4E-02 7.6E-03 l.lE-02 

5.OE-02 7.2E-02 7.6E-03 1.1~~02 

5.OEM 7.56-02 6.7E-03 1 .OE-02 

3.4E-01 9.OE+OO 3 .OE-02 8.OE-01 

2.4E+OO 7.4E+OO 3,3E+Ol l.OE+02 

3.9E-01 1.4E+Ol 7.8E-01 2.8E+Ol 

3.1E-01 9.7E+OO O.OE+OO O.OE+OO 

4.8E-01 2.7EtOI S .OE-O2 2.9E+OO 

3.2E+OO 9.6E+OO 1.2E-02 3.6E-02 

9.SE-01 4.1E+ol 6.1E-01 2.7E+Ol 

NA O.OE+OO NA O.OEtOO 

[a] Bioaccumulation data presented in: Appendix E, Table E-l 

[b] ECPC concentrations in invertebrate tissue equals the invertebrate BAF multiplied by the maximum soil concentration of the contaminant. 

[c] ECPC concentrations in plant tissue equals the plant BAF multiplied by the maximum soil concentration of the contaminant. 

BAF VALUES FOR 

OTHER FOOD IT1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.4E-01 

2.4E-01 

2.4E-01 

2.4E-01 

3 .OE-Ol 

7.5E-03 

2. IE+OO 

6.OE-01 

1.5E-02 

2.OE-02 

3.OE-01 

2.1EtOO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.8E-01 

NA 

NA 

NA 

NA 

NA 

NA 
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hronic Exposure to Terrestrial Receptors from Ingestion of Central dency Exposure Concentrations of ECPCs in Food and Surface Soi1 

Site 18 
Remedial Investigation and Feasibility Study, Site 18 
Naval Air Station Whiting Field, Milton, Florida 

~ZButanone 
Acetone 

Carbon disultide 

Ethylbenzene 

Methylene chloride 

Toluene 

Xylenes (total) 

2-Methylnaphthalene 
Naphthalene 

Phenanthrene 

Pyrene 

bi@-Ethylhexyl)phthalate 

Barium 

Cadmium 

Copper 

Lead 

Manganese 

Nickel 

Zinc 

IRPH 

2.98-04 

3.3E-04 

l.lE-04 

1.5E-04 

1.5E-04 

1 .OE-04 

l.lE-03 

2.1E-02 
7.OE-03 

6.9E-03 

6.76-03 

6.9E-03 

3.5E+OO 

I .3E+ol 

1 .OE+Ol 

4.3r?+oo 

2.2E+Ol 

4.IE-01 

2.8E+Ol 

1.4E+Ol 

l .SE-03 

1.7E-03 

5.7E-04 

7.76-04 

7.58-04 

S.lE-04 

5.8E-03 

I .2E-01 

3.4E-02 

3.3E-02 

3.2E-02 

3.4E-02 

2.7E+Ol 

4.3E+OO 

5.5E+Ol 

3.4E+ol 

1.7E+02 

3.2E+OO 

2.OE+02 

7.1E+Ol 

6.2E3-04 

7.OE-04 

2.4E-04 

3.2E-04 

3.1E-04 

2.2&04 

2.4E-03 

2.4E-02 
I .OE-O2 

1 .OE-O2 

9.8E-03 

1 .OE-O2 

5.3E-01 

l.lE+Ol 

3.9E+OO 

5.5E-01 

2.5E+OO 

5.6E-02 

5.4E+OO 

3.OE+Ol 

3 s2E-06 

3.6E-06 

1.2E-06 

1.7E-06 

1.6E-06 

l.lE-06 

1.3E-05 

3.1E-04 

9.1E-05 

8.9E-05 

8.6E-05 

9.6E-05 

5.2E-02 

l.lE-O1 

2.8E-01 

6.4E-02 

3.5E-01 

8.3E-03 

1.5E+OO 

1.6E-01 

2.2E-06 

2.5E-06 

8.4E-07 

1 .lE-o6 

l.lE-06 

7.6E-07 

8.5B06 

1.3E-04 

4.8E-05 

4.7E-05 

4.6E-05 

5.2E-05 

9.4E-04 

6.6E-02 

6.8E-02 

1.6E-03 

7.9E-03 

1.9E-03 

8.3E-01 

l.lE-01 

. . . 
[d] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and divtdmg by body weight. 
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Table E-l 1 
Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendancy Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 18 
Remedial Investigation and Feasibility Study, Site 18 
Naval Air Station Whiting Field, Milton, Florida 

LButanone 

4cetone 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Toluene 

Yylenes (total) 

I-Methylnaphthalene 

Vaphthalene 

Phenanthrene 

Pyrene 

Gs(2-Ethylhexyl)phthalate 

Barium 

“admium 
. -opper 

.ead 

nanganese 

Nickel 

!inc 

‘RPH 

2.9E-04 

3.3E-04 

l.lE-04 

I .5E-04 

1.5E-04 

I .OE-04 

l.lE-03 

Z.lE-02 

7 .OE-03 

6.9E-03 

6.7E-03 

6.9E-03 

35E+OO 

1.3E+Ol 

1 .OE+Ol 

4.3E+OO 

2.2E+Ol 

4.1E-01 

2.8E+Ol 

1.4E+OI 

5.5E+O2 

6.OE+02 

7.OE+02 

3.2E+02 

1 .OE+03 

8.66+02 

3.3E+02 

l.lE+02 

1.4E+02 

1.6E+02 

1.6E+02 

4.3E+Ol 

3.OE+Ol 

1.9E+02 

6.OE+ol 

2.3E+03 
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APPENDIX F 

RESPONSE TO COMMENTS FOR SITE 18 
REMEDIAL INVESTIGATION REPORT 



RESPONSE TO COMMENTS 

EPA Review Comments Report for 
Remedial Investigation Report for Site 18 

Crash Crew Training Area 
February 1998 

1. Pape 3-1, Second Paraeranh. The text states that the Data Management and Health and 
Safety Plans are located in Volume III of the RUFS (E.C. Jordan, 1990). This reference is 
actually titled Remedial Investigation and Feasibility Study Planning Document Naval Air 
Station, Whiting Field, Milton, Florida. The text should be corrected to indicate tlhat the 
reference mentioned is the Plating Document. 

Response: Agreed, corrections will be made to the text. 

2. Pape 3-3, First Parwranh. The text briefly mentions the establishment of background 
screening criteria but does not reference an approved plan for the collection of background 
soil samples. The approved method of collecting background samples should be referenced 
and the background screening criteria should be added to the tables of analytical results for 
comparisons in the RI Report. 

Response: The background soil sampling program including the background screening criteria is 
described in detail in section 3.3.1 of the General Information Report for NAS Whiting Field. The 
background screening criteria for the individual parameters are included on Table 5-9 which 
summarizes the site specific analytical data, the background screening criteria , and federal and 
Florida regulatory values. 

3. Page 3-3, Second Parwrauh. The text states that “29 subsurface soil samples were collect- 
ed.” According to Page 3-l and Tables 5-10 and 5-11, the number of subsurface soil samples 
collected was 24. This discrepancy should be corrected. 

Response: The correct number of surface soil samples is 24, corrections will be made to the text. 

4. PaPe S-36. Second Paragrauh. The subsection is incorrectly titled TCL VOCs. The correct 
title should be TCL SVOCs. This correction should be made. 

Response: Agreed, corrections will be made to the text. 

5. Page 8-6. Fourth Paraarauh. The text lists the reduced forms of chromium ions as Cr 3+, 
CrOH 2+ , G-OH 2+ , Cr(OH),+ and CrOH 4 . CrOH 2i has been listed twice and tlhe ion, 
CrOHb is probably intended to have been listed as, Cr(OH),-. The correction should be made. 

Response: Agreed, corrections will be made to the text. 
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6. Pape g-9. Second Parvranh. The text states that ‘Clear Creek is located approximately 
5.000 feet southwest of Site 18”. However, on Page 9-l (Fourth Bullet), the text states that 
Clear Creek is located approximately 2.500 feet southwest of the site. According to Figure 
l-2, the scale indicates Clear Creek to be approximately 3.500 feet southwest of Site 18. 
These discrepancies in the distance of Clear Creek relative to Site 18 should be corrected. 

Response: Agreed, The correct distance is approximately 3,000 feet, corrections will be made to 
the text. 

7. PaPe 9-1, First ParaPranh. Second Bullet. The text states that “PCBs were not detected in 
the surface soil samples.” This statement should be corrected to read “PCBs were not 
detected in the subsurface soil samples” 

Response: Agreed, corrections will be made to the text. 

8. PaPe 9-l. First Parwrauh. Second Bullet. The text discusses organic analytes that were 
detected in subsurface soil samples, The text lists those organic analytes that did not exceed 
Florida and/or EPA Region III residential and/or industrial screening criteria. However the 
text fails to mention that total recoverable petroleum hydrocarbon (TIM-I) was detected at 
concentrations that exceed Florida screening criteria. This information should be included. 

Response: Agreed, corrections will be made to the text. 

The following comments were generated from the review of the risk assessment portion of the RI Report: 

GENERAL COMMENTS 

9. The groundwater sampling conducted at the site consisted of a Phase IIA investigation in 
October 1993 and a Phase IIB investigation in July 1996. During Phase IIB, groundwater 
samples were collected using the low flow sampling process, which results in less turbid 
groundwater samples when compared with the samples obtained using conventional methods 
during Phase IIA sampling. Because the less turbid samples were stated to be more 
representative of the surficial aquifer, the preferred data set was from the Phase IIB sampling 
event. It was noted that chemicals detected in the groundwater samples collected during the 
Phase DA sampling event that were not detected in the groundwater samples collected in 
Phase IIB were included in the final data set. However, it appears that the presence of 
dichlorodiphenyltrichloroethene (DDT), detected in two samples during the Phase IIA 
investigation, was not included in the evaluation of the groundwater at the site. Neither 
Table 6-3 or Table D-3, which present the screening of constituents against risk-based 
concentrations (RBCs) to determine the human health chemicals of potential concern 
(HHCPC), indicate that DDT was evaluated. The document should be corrected to include 
the evaluation of DDT in groundwater. 

Response: The statement “chemicals detected in the groundwater samples collected during the 
Phase IIA sampling event that were not detected in the groundwater samples collected in Phase IIB 
were included in the final data set.” was in error, Only those compounds detected in groundwater 

__ 
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samples collected using the low flow sampling process (samples collected during Phase IIB) were 
evaluated in the risk assessment. The statement will be removed from the text. 

SPECIF’IC COMMENTS 

10. Table 5-l. Page 5-5. This table presents a summary of the water-level elevations at Site 18. 
The groundwater elevation measured during the November 1996 investigation for monitoring 
well WHP-17-3 is listed in the table as 93.53 feet above mean sea level (ft msl). This is 
inconsistent with Figure 5-l which presents the investigation results on a groundwater contour 
map of the water table. The figure indicates that the groundwater elevation at monitoring 
well WHF-17-3 is 90.94 ft msl. The inconsistency between the table and figure should be 
corrected. In addition, pages 5-5 and 5-6 provide identical information. The duplicate copy 
of this information should be removed from the document to avoid unnecessary confusion. 

Response: The correct measurement is 90.94 ft msl; corrections will be made to the text. In 
addition the redundant information on page 5-5 will be removed. 

11. Table 5-8. PaPe 5-32. The table presents a summary of the analytical results of organic 
constituents in the surface soil. The table lists the residential risk-based concentrations 
(RBCs) for benzo(a)anthracene and benzo(a)pyrene as 0.0088 @kg and O.OOOS8 ug/kg, 
respectively. These values are incorrect. The appropriate RBC value for benzo(a)anthracene 
is 880 ug/kg and the RBC for benzo(a)pyrene is 88 @kg for residential soil. The table 
should be corrected accordingly. 

Response: Agreed, corrections will be made to the text. 

12. Table 6-2, Page 6-8. The table presents the selection of HHCPC for subsurface soil associated 
with Site 18. However, the table does not screen all constituents detected in the subsurface 
soil against residential RBCs or Florida Soil Cleanup Coals. According to Table 5-12, which 
presents a summary of the organic constituents in the subsurface soil, the pesticides 4,4-DDD, 
4,4-DDE, and 4,4-DDT were detected in one of the subsurface soil samples. Therefore, 4,4- 
DDD, 4,4-DDE, and 4,4-DDT should be screened against residential RBCs and should appear 
on Table 6-2. 

Response: As indicated on page 6-7, second paragraph “ Subsurface soil sample from intervals 
greater then 15 feet were not included in the risk assessment data set.” Therefore, although the 
pesticide compounds 4,4-DDE and 4,4 DDT were detected in subsurface soil samples (Sample 
18SB4 40 - 42; sample depth 40 to 42 ft. below land surface), these compounds were not detected 
in samples from the upper 15 feet of ground surface. The pesticide compound 4,4-DDD was 
detected (sample 18SBOl 5 - 7; depth 5 to 7 ft. below land surface) in a sample within the upper 
15 ft of the ground surface and will be added to the risk assessment data base and evaluated. 

13. Section 6.4, PitPe 6-18. The text states that Appendix D contains brief toxicity summaries for 
HHCPCs identified in the surface and subsurface soil at Site 18. However, toxicity 
information for the HHCPC is not provided in the document. The document should include 
a brief toxicological profile for each of the constituents determined to be HHCPC at the site. 
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Response: Agree. Brief toxicological profiles for each of the constituents documented to be 
HHCPCs will be provided. 

_^ 

14. FiPure 7-3. This figure presents the ecological contaminant of potential concern selection 
process. The flow chart would more accurately display the selection process if the first 
decision diamond indicated “detected in less than or equal to 5% of the samples” instead of 
“detected in less than 5% of the samples”. 

Response: Agree. Figure 7-3 will be changed to read “detected in less than or equal to 5% of 
the samples”. 

15. Table 7-3. This table provides the equations used to calculate the potential dietary exposures 
for wildlife receptors. The variable entitled “secondary prey item concentration” needs to be 
better defined. Sufficient information should be provided to allow the reader to calculate 
potential dietary exposures (PDEs) without needing to review the General Information Report 
prepared by ABB-ES in 1997. Please provide equations to represent how contaminant 
concentrations in the tissue of mammalian and aviau food items are calculated in this ERA. 

Response: Agree. The terms “primary prey item concentration” and “secondary prey 
concentration” will be defined in a foot note. The following two footnotes will be added to Table 
7-3. 

“Primary prey contains site related chemicals in their tissues from direct ingestion of contaminated 
media (i.e., plants, earthworms, etc.)” and 

- 

“Secondary prey contains site related chemicals in their tissues from ingestion of primary food 
items. Secondary prey do not directly consume contaminated media (i.e., surface soil) as a food 
source”. 

Also, the variable “TN” is given three different definitions in Table 7-3. They are as follows, 
1) the tissue concentration in food item N, 2) the secondary prey item concentration, and 3) 
the primary prey item concentration. Clarification in Table 7-3 is needed. 

Response: Agree. The ERA will redefine the term “T,“. The term refers to the chemical 
concentration in the tissues of food item “N”. The total exposure relates the dietary exposure from 
all food items, which includes soil, primary prey (tissue concentration as a result of direct 
ingestion of soil), and secondary prey (tissue concentration as a result of ingestion of chemicals 
in the tissues of primary prey) items. 

16. Section 7.4.2. Page 7-17. Second Bullet. The home range of the short-tailed shrew is not 
provided on this page although the home ranges for the other ecological receptors are 
provided. The home range of the short-tailed shrew should be provided in the second bullet. 

Response: Agree. The home range for the short-tailed shrew is estimated at 0.96 LO.09 acres. 
This information was presented in Table 7-5 and Table E-6 in Appendix E. However, to make 
the short-tailed shrew discussion format similar to the format used for other representative species, 
the short-tailed shrew discussion will include the home range information. 

__ 
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17. Section 7.4.2. Page 7-19. The discussion of avian bioaccumulation factors (BAT%) should 
mention that BAPs were unavailable for all of the contaminants of concern, except cadmium. 
The discussion should include how the avian prey concentration was calculated for use in 
calculating the red fox and red-tailed hawk potential dietary exposures. 

Response: Agree. Section 7.4.2 will be modified to state “With the exception of cadmium, BAFs 
for avian species were not available”. 

Because BAFs and toxicity values are not available for a number of constitutes, the ERA 
Uncertainty Analysis Section (Section 7.7) includes a discussion of these limitations and potential 
implications on the risk assessment conclusions. The Uncertainty Analysis Section will be 
expanded to include a discussion about the cumulative effects to top predators (i.e., foxes and 
hawks) resulting from ingestion of secondary prey that consumed primary prey (i.e., pliants or 
invertebrates) whose tissue concentrations could not be calculated because BAFs were not 
available. The following statement will be added to the Uncertainty Analysis section. 

“Because plant and invertebrate BAFs for some chemicals are not available, the chemical 
concentration in plant and/or invertebrate tissues for these chemicals are not calculated. Therefore, 
the potential dietary exposure model may under estimate secondary prey tissue concentration for 
some chemicals that were derived using ingestion of plants and/or invertebrates. This under 
estimating of the top predator tissue concentration may result in an under estimation of the Hazard 
Quotient in top predators like foxes and hawks”. 

18. Section 7.8, Page 7-31. Parapranh 1, Sentence 5. There appears to be a typographical error 
in this sentence: “RME” should be “RTV”. The sentence is as follows. “However, because 
the concentrations only slightly exceed the RME, it is unlikely that plant or soil invertebrate 
biomass or plant cover availability would be reduced over the entire area of Site 18 such that 
small mammal and bird populations would be affected.” 

Response: Agree. The typographical error “RME” will be replaced with “RTV”. 

Also, this conclusions does not directly correlate with the decision points presented iu Table 
7-l. The terrestrial plant decision point is: if the RME in surface soil is greater thlan the 
terrestrial plant RTV, then there is a concentration in surface soil that results in atdverse 
effects on growth, reproduction, or survival to terrestrial plants. The correlating conclusion 
should be as follows. Some RME concentrations in surface soil slightly exceed the phytotoxic 
RTVs indicating the possibility for adverse effects on growth, reproduction, or survival to 
terrestrial plants; however, the central tendency concentrations are less than the phytotoxic 
RTVs suggesting that any adverse effects to terrestrial plants would be at a localized scale. 

Response: Section 7.8 will be modified in accordance with the above suggestions. 

The decision point related to the assessment of small mammal and bird populations is a 
“comparison of potential dietary exposures in mammalian and avian wildlife with literature 
derived RTVs. HQs > 1 indicate potential risk.” The decision points presented in Table 7-l 
along with the measurement endpoints do not link adverse effects to mammal or bird 
populations to a reduction in plant or soil invertebrate biomass as the fifth sentence on page 
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7-31 does. The conclusions should be revised to better correlate with the measurement 
endpoints and decision points. 

- 

Response: In Table 7-1, the assessment endpoint will be expanded to include the following 
statements for plants, invertebrates, and wildlife receptors, respectively. 

For terrestrial plants, the assessment endpoint will be changed from “Reduction in the biomass of 
terrestrial plants used as forage material” to “Reduction in the biomass of terrestrial plants so as 
to limit the availability of cover or forage material used by small mammals and birds”. 

The assessment endpoint for terrestrial invertebrates will be changed from “Reduction in the 
abundance of earthworms used as forage material” to “Reduction in the abundance of terrestrial 
invertebrates as to effect foraging by small mammals and birds”. 

19. Section 8.2.3. Pape 8-9. This section presents information regarding the fate and transport 
of chemicals in groundwater. The text states that Clear Creek, which is the final point of 
discharge for groundwater from the surficial aquifer, is located approximately 5,000 feet 
southwest of Site 18. However, the conclusions presented in Section 9.1 indicate that Clear 
Creek is located approximately 2,500 feet southwest of the site. The inconsistency within the 
text should be corrected. 

Response: Agreed, The correct distance is approximately 3,000 feet, corrections will be made to 
the text. 

20. Table D-3. Pape D-5. Footnote 6 states that the BBC value for chromium is based on 
chromium IV isomer as a conservative screen. However, the value listed in the table 
indicates that the BBC value for chromium VI was used for screening chromium concen- 
trations detected in groundwater. Therefore, the footnote should be corrected to indicate that 
the BBC value used to evaluate chromium in the groundwater was based on the chromium 
VI isomer. 

Response: Agree. Table D-3 will be corrected. 

21. Table El. This table summarizes bioaccumulation factors (BAFs). The reference for the 
invertebrate BAFs provided in Table El is Beyer 1990. However, data regarding the 
bioaccumulation of bis(2-ethylhexyl)phthalate, 2-methylnaphthalene, and naphthalene in 
earthworms are not provided in Beyer 1990. The footnote reference should be revised as 
appropriate. 

Response: The reference Beyer, 1990 refers to a document titled “Evaluating Soil Contamination” 
by W. N. Beyer for the Fish and Wildlife Service and US Department of the Interior. The 
document is a summary of findings from other studies. Beyer sites a study by J. M. Marquenie, 
J. W. Simmers and S. H. Kay, 1987 titled “Preliminary Assessment of Bioaccumulation of Metals 
and Organic Contaminants at the Times Beach Confined Disposal Site, Buffalo, N. Y .” Because 
of the study’s small data set, variability between analyses, and small differences between BAFs 
(about and order of magnitude between the different semivolatile BAFs), the ERA created an 
average semivolatile BAF value. The average semivolatile BAFs were calculated from Table 25 
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by dividing the earthworm concentration (ppm wet weight) by soil concentration (ppm dry weight). 
Earthworm concentrations were first converted from dry to wet weight by assuming an 80% 
moisture content. 

The reviewer could not confirm the plant BAF’s for semivolatiles using the cited Travis and 
Arms equation and the dry weight to wet weight conversion. Please re-confirm the calculated 
plant BAF’s. 

The reviewer could not confirm the mammal BAPs for semivolatiles using the cited1 Travis 
and Arms equation for biotransfer factors with conversion to BAFs. The average ingestion 
rate used for this calculation in the ERA was not provided. It does not appear als if the 
average of the ingestion rates for the cotton mouse and short-tailed shrew was used. Please 
provide more information on the calculation of the mammal BAPs and re-confirm the 
calculated mammal BAFs. 

Response: The footnote will be replaced with: “Mammalian BAFs were calculated using the 
following equation from Travis and Arms (1988), unless otherwise noted: 

log BTF (biotransfer factor) = Log K, - 7.6. 
To convert from BTF to BAF, the calculated log BTF is first transformed to base 10 then 
multiplied by the average ingestion rate for nonlactating and lactating test animals (12 kg/day). 
BAFs are converted from dry to wet feed weight by dividing the BAF by a factor of 0.2 (BAFwet 
weight = BTF * 12 mg/day/0.2). There is an uncertainty involved in using this equation for 
PAHs because the study Travis and Arms (1988) did not use PAHs in the regression analysis.” 

22. Table E2. Table E2 presents ingestion toxicity information. The LOABL column heading 
should not be under the lethal RTV heading. The LOABL should be presented with sublethal 
RTVs. The column headings need to be verified to ensure that they reflect the data in the 
column and be revised as necessary. 

Response: Under the “lethal RTV” column in the Ingestion Toxicity Table (E-2) there are three 
subcolumns (Oral LD,, LOAEL, and RTV). Oral LD, and LOAEL both refer to the measurable 
endpoint used in the test. The lethal LOAEL value represents the lowest observed adverse effect 
level that resulted in mortality to the test species. Xylene, barium, and manganese each have 
values under the LOAEL column, therefore this column will remain in the Ingestion Toxicity 
Table. 

23. Table E3. Table E3 presents the reference toxicity values (RTVs) selected for the ERA. 
Table E2 presents ingestion toxicity data for wildlife. Pyrene has a NOAJZL of 75 
mg/kg/BW/day, and phenanthrene has a LOAEL of 120 mg/kg/BW/day presented on Table 
E2; therefore, it is not clear why Table E3 presents a surrogate RTV of 10 mg/kg/BW/day 
for both pyrene and phenanthrene. Table E3 has a footnote that indicates a value for 
benzo(a)pyrene was used as a surrogate for pyrene and phenanthrene; however, benzo(a)- 
pyrene toxicity data are not presented in Table E2. The pyrene NOABL and the 
phenanthrene LOABL should be used in this assessment instead of using a surrogate. 

Response: Subsection 7.5.1 presents a discussion of the RTV selection process. In summary, the 
selection process for sublethal RTVs uses only those tests with reproduction or growth as the 
identified endpoint. The RTV is the lowest NOAEL from the closest appropriate species. If no 
NOAEL is available, the l/10 of the LOAEL is used as a surrogate value. To facilitate the readers 
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24. 

25. 

26. 

27. 

use of Table E-2, the ERA identified the lowest toxicity value for growth and reproduction by 
boxing the value. The RTVs (NOAEL or l/10 of LOAEL) are presented under the RTV column 
and summarized in Table E-3. 

The NOAEL value for pyrene (75 mg/kg-BW/day) is based on renal effects. Renal effects do not 
correspond to the selected measurement endpoint (adverse effect to reproduction or growth); 
therefore this value was not selected as an RTV. 

The phenanthrene LOAEL of 120 mg/kg/BW is based on “increased liver weight”; which also 
does not apply to the selected measurement endpoint; therefore this value was not selected as an 
RTV. The box around the sublethal value will be removed before the Site 18 Remedial 
Investigation Report goes final. 

Beuzo(a)pyrene is used as a surrogate for 2-methylnaphthalene, phenanthrene, and pyrene. The 
ingestion toxicity information for benzo (a) pyrene will be added to Table E-2. 

Tables E3 and E9. The RTV for bis(2-ethylhexyl)phthalate is erroneously typed as 35 
mg/kg/BW/day on Table E3. This error has been carried forth into the hazard quotient 
calculation presented on Table E9 for the red fox. The RTV should be 3.5 mg/kg/BW/day. 
The HQ is still less than one when 3.5 mg/kg/BW/day is used as the RTV. Both tables should 
be corrected. 

Response: Agree. This typographical error will be corrected as well as a recalculation of the PDE 
model. -. 

Table E6. This table provides exposure parameters and assumptions for terrestrial 
receptors. The note at the bottom of Table E6 referencing the Cecil Field Naval Air Station 
appears out of place and should be deleted. 

Response: Agree. This typographical error will be corrected. 

Tables E7 through E9. The reviewer could not confirm the red fox and red-tailed hawk 
potential dietary exposures (PDEs). The assumptions used to calculate the PDBs without bird 
BAFs are not provided in the ERA. An explanation within the ERA is necessary since 10% 
of the red fox’s diet is birds and 27 % of the red-tailed hawk’s diet is birds. Please clarify. 

Response: See response to comment #15 above. 

Table E9. The red fox HQ from zinc appears to be in error. When the presented PDE is 
divided by the presented RTV, the HQ is 4.5 x 10 j. An HQ of 4.5 x 10 -’ is presented in 
Table E9. Please correct. 

Response: Agree. The red fox HQ for zinc will be revised as requested. 
I. 
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RESPONSE TO COMMENTS 

FDEP Review Comments Report for 
Remedial Investigation Report for Site 18 

Crash Crew Training Area 

1. The report utilizes SCGs which were in effect during the time of report preparation. I do 
not object to this; however, I have utilized selected new or revised Soil Cleanup Goals (SCGs) 
in order to properly evaluate the site. I am referring specifically to the SCG for Total 
Recoverable Petroleum Hydrocarbon (TRPI-I) in soils as listed in Chapter 62-785, F.A.C. I 
feel I must consider TRPH using those SGCs since Site 18 is a site in which petroleum 
hydrocarbons are a primary contaminant and a component of the operations that were 
carried out at the site. 

Response: The Navy will include the newly promulgated standards in a appendix to the document. 
The values will be discussed in the document text as appropriate. 

2. Based on data presented in the report, risks are predicted for future residents due primarily 
to arsenic in surface soil. In the conclusions, page 9-2, it states that remediation of surface 
soil would not substantially reduce exposure to arsenic. While the arsenic concentrations 
observed in surface soil at the site may be an expression of the natural background, the 
results of excavation and construction or other reasons, it may also be a result of the activities 
carried out as by the Navy at this site. Remediation of the surface soil at Site 18, as (for 
instance) by appropriate soil cover will indeed reduce the human health and ecological risks. 
More importantly, the remediation would also directly address the TRPH which is present 
in the surface soil in amounts up to about ten times the new industrial soil SCG for TRPH. 
As presented in the report, the site could conceivably be recommended for an industrial land 
use restriction in order to address the arsenic and other metal contaminants; if this were 
proposed, I could not support it because of the very high TRPH values that are present. 

Response: The statement “Remediation of Site 18 surface soil would not substantially reduce 
exposure to arsenic.” will be deleted. The other points of the comment are noted and will be 
addressed in the Feasibility Study. 

3. I agree that a focused feasibility study be conducted to address the risk to a future resident 
or others (such as in an industrial or recreational scenario) and that the assessment also 
address the TRPH in the surface soil which is in excess of Florida’s industrial SCG. 

Response: Comment noted. The comment will be addressed in the Focused Feasibility Study. 

WHF-Sl &RI 
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RESPONSE TO COMMENTS 

Southern Division Review Comments for 
Remedial Investigation Report for Site 18 

Crash Crew Training Area 

1. The document should be written in a more positive and conclusive tone not in a non 
conclusive tone. In most case in the executive summary, chapters 6, 7, 8, & 9 phrases like 
“thought to be, easily, primarily, etc. ‘I should be taken out. Another example of this is the 
whole paragraph on 8-S stating “It is important.......an actual transport route. Also, do a 
word search for “that” and “which” and delete them from your sentences. 

Response: The document is written in a tone that expresses the inconclusive nature of any and all 
Remedial Investigations. Phrases such as “thought to be, easily, primarily etc.,” express the fact 
that although the site conditions indicated are believed to be accurate other conditions may be 
present and contributing to interpretations. Without unlimited funds and time all conditions can 
not be fully explored nor should be explored. 

The referenced paragraph on page 8-8 will be deleted. ABB-ES editors will perform a word 
search for the occurrence of “that” and “which” and evaluate the appropriate usage of each 
occurrence. If the appropriateness of the occurrence is questionable, the word will be deleted and 
the sentence will be reworded. 

,--- 

2. Change section 7.1 Site Characterization to reflect the information in the Nature Conservancy 
Report 1997. 

Response: Section 7.1 will be revised as follows: “Observations made during an ecological 
survey of NAS Whiting Field indicate that no State or federally listed rare, threatened, or 
endangered species or species of concern are known to inhabit Site 2 (Nature Conservancy, 
1997). ” 

3. The 1993 groundwater data should not be used in any data set including risk assessment. In 
some places in the document you say the data is not used and in other places you say it is 
used. 

Response: Agreed. The data was not used in the risk assessment and any references to such in the 
text will be deleted. 

4. In the future do not put “FINAL DRAFT” on any of the inside sheets of the reports. 

Response: The correction will be incorporated on all future documents. 

WHF-SlS.RI 
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